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The fevenh CONFERENCE, 


Matho and Philon refume the Difcourfe con- 
cerning the Planetary Syftem, Of the com» 
pound Motion of the Satellites round their 
Primary Planets, and with their Primaries 
round the Sun. A Body, that it may re- 
volue about a Center, (which Center itfelf 
revolves about another Center) muft indefi- 
nently be urged by four different Forces ; 
two with refbect to each Center. That 
each of thefe Forces zs conftantly impreffed 
(or at leaft fucceffively renewed) by an im- 
material Power, and not owing to one ori- 
ginal Impulfe.° Of that Limit between the 
Sun and any Primary Planet, where their 

attractive Forces are equal, That any 
Secondary Planet muft revolve within that 
Limit: or, the Orbit of the Secondary 
muft lie between that Limit and its Pri- 
mary. Page 1,2. 
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The ee CONFERENCE. 


Matho de cfires to know why the Secondary 
Planets might not have revolved Jeparately 
about the Sun, as the immediate Center of 
their Motion ? If the Difiance of the Sa- 
tellites from their Primaries had been 
greater or lefs, what muft the Confequences 
have been? That there may be more Bodies 
in the Solar Syftem than are difcoverable 
by us. In what Proportion the centripe- 
tal Force ts increafed or diminifhed, as the 
Planet is nearer to, or more remote from, 
the Sun, From what Caufes the centrifu- 
gal Force becomes greater or lefs. It is 
fhewn necefary, by bringing the centripe- 
tal and centrifugal Forces to an Equilt- 
brium, that the Cubes of the Diftances of 
the Planets from the Sun muft be as the 
Squares of their Periodical Times. And 
contrarily, as this Proportion holds in fad, 

» from thence it 1s fhewn, that the centri- 
Jugal, and. therefore the centripetal, Force 
mift be inverfely as the Squares of the 
Planets Difiances from the Sun. p. 65, 66. 
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The Ninth CONFERENCE. 


What -muft have been the Confequences if the 
Moon had moved in a Plane croffing the 
Ecliptick, or Plane of the Earth's Or- 
bit, at right Angles, That our Earth 
2s a Moon to its own Satellite, appearing 
to her near 16 Times larger than the 
Sun bimfelf, and thereby throwing on ber 
a vaft Gleam of Light. Jupiter appears 
to the innermojt of his Satellites 1600 
Times larger than the Sun does to us ; 
and Saturn more than a 1000 Times 
larger to his neareft Satellites: They muft 
therefore throw a prodigious Splendor on 
their own Moons. That the Planets both 
Primary and Secondary are thus careful- 
ly wlluminated, fhews they are not empty 
Seats; but defigned for Habitation: For 
Light, zz the Nature of Things, anfwers 
to Eyes. A fkilful Artift could not de- 
fign that which 1s more noble for the Uje 
of what is of an inferior Nature. The 
whole matertal Univerfe was therefore 

made for the Sake of Rational Beings. 
That our Sun at the Diftance of Sirius or 

Arcturus 
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Ar€turus would appear but like one of the 
fixed Stars, and the folar Planets be quite 
abforbed by the immenfe intervening Space. 
The great centrifugal Force on the larger 
Pinch a Relief to their Inhabitants, as 
fiefpending a confiderable Part of their 
Weight on thofe vaft Bodies, The Denjity 
of thofe great Bodies wifely contrived in 
being lefs than in fmaller Bodies, upon this 
Account. Ain eafy Way to calculate their 
Quantities of Matter and Denfities. 
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As the Weight of Bodzes on the leffer Planets 
ts but finall, their Rotation on their Axes 
is flow, and their centrifugal Force but 
qeak, Heat and Light are difpenfed 
rather according to the Surface, than the 
Quantity of Matter tn the luminous Body ; 
hence the Sun ts but of a moderate Denfi- 
ty. That the outermoft and innermoft of 
the Planets are not uninhabitable by Rea- 
fon of the Extremities of Heat or Cold. 
Heat 1s not always in Proportion to our 
Vicinity to the Sun: Cold requires a po- 
htive Caufe, or fomething more than the 

mere 
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mere Abfence of Heat. The Extremities 
of both may be qualified by the Conftitution 
of an Atmofphere. That all the Planets 
are furrounded with <Atmofpberes. The 
-.. phyfical Exphication bow Bodies may de- 
Jeribe elliptical Orbits about an attracting 
Body, placed either in the Center of the 
Ellipfis, or in one of its Focz ; according 
as the Law of Attraction ts fuppofed dif- 
ferent. Thefe two Cafes compared between 
themfelves, and the Tranfitions from the 
one to the other fhewn natural and eafy. 
The Proportion between the Squares of the 
periodical Times and Cubes of the middle 
Diftances, ftill obferved when Bodies re- 
volve in Ellipfes. The Comets revolve by 
the fame Laws, and'obferve the fame Pro- 
portions as the Planets. Of the In- 
mortality of the Soul. That the Soul is 
not affifted to think and perceive by Organs 
of a dead Subftance; but ts by thefe con- 
fined and limited to a particular Manner 
of Aétion and Perception. Whether the 
Deity could cut off rational Beings, for 
whofe fake the material World was created, 
rhe Frame itfelf fiill remaining. The 
Defire of Exifience the Foundation of all 
our other Defres, and the Source of all 

| 2 great 
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great and virtuous Aétions.. A happy Ex- 

aftence the only Object of Defire in the Na- 

ture of Things. Utter Extinétion no Ob- 

ject of Defire. The Difingenuity of the 
Atheift. The Miftake of thofe who fepa- 

rate Virtue from a Love to ourfelves, 
Atheifts could not lve together in Society 

on their own Principles. The falfe reafon- 

ing in Mr. Bayle’s Apology for the Ather/ts. 

The Atheifts Account of the Rife of Re- 

ligion.. The Wonders in the material 
Creation defigned to inftruét Beings ap- 

pointed for Immortality. The material 

Creation the inferior, and leaft wonderful 
Part of the Works of God. 
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“Lea lath | 
Seventh CONFERENCE. 


Matho and Philon refume the Difcourfe con- 
cerning the Planetary Syftem. Of the com- 
pound motion of the Satellites round their 
Primary Planets, and with their Primaries 
round the Sun. A Body, that it may re- 
volve about a Center, (which Center 1tfelf 
revolves about another Center) muft indeft- 
nently be urged by four different Forces; two 
with refpec# to each Center, That each of 
thefe Forces is confiantly impreffed (or at 
leaft fucceffively renewed) by an immaterial 
Power, and not owing to one original im- 
pulfe. Of that Limit between the Sun and 
any Primary Planet, where their attradive 


Mi. 1 B Forces 
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Conference. 


MATH O: or, The 
Forces are equal. That any Secondary 
Planet muft revolve within that Limit : or, 
the Orbit of the Secondary muft lye between 
that Limit and tts Primary. 3 


MATHO, PHILON. 


XCII. ae AM come back to you, Phi- 
fon, full of a grateful Senfe of 

your Favours; for I reckon it a Happine(s 
that I addrefled my felf firft to you. 

P. What fort of an Introduétion is this; or 
why do yon reckon that {uch a Happinefs? 

M. Becaufe nowI think I underftand fome 
things of no fmall Confequence, which before 
I knew nothing of. 

P. How much of this do you owe to me? 

M. The whole certainly. 

P. Your Reckoning feems to be wrong. 

JM, How comes it to pafs then that I now 


underftand what formerly I was quite igno- 
Fant of ? 


P, When one has to deal with a Perfon of 
good natural Senfe, Matho, the whole Secret 
of Teaching confifts in putting proper Quefti- 
ons to him. It often happens, that by our 
feeming to doubt of plain things, we provoke 
him to defend the Truth he knows, and to 
difcover the Confequences. of it, which for- 

merly 
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merly he did not attend to: This is all the Sv", 
poor Service I have done you. ad 


M. We are more effectually inflruéted, I 
believe, by fuch pretended Doubting, than by 
direct and ready anfwers; as this Method inte- 
refts us more in the Enquiry. 

P, But it is not every one, I can affure you, 
who is capable of being inftructed in this 
manner, - 

M. And yet I have heatd, fome of the 
ancient Philofophers were of Opinion, that any 
Perfon might be inftructed, by putting Quefti- 
ons to him ina natural and dependent Order. 

P, Yes; thofe Philofophers, who fuppof- 
ed that all the Knowledge we acquire here, 
is only Reminifcence of what we underftood in 
a former State: If fo, fome of us did not, it 
feems, underftand much then, and remem- 
ber lefS now. 

M. Nay, Philon, to live joking, if I might 
difpute the Point with you, I think I.conld. 
fhew this to be true om your own Principles. 

P. On my Principles? 

M. Yes: For fince you allow that we are 
purely paffive in perceiving the Agreement or 
Difference of our Ideas, after they ate careful- 
ly formed, and clearly feen; it will follow 
that any one mutt neceflarily fee the Truth, 
provided his Teacher, by proper and natural 

B 2 Quettions, 
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cere" Queftions, can excite in his Mind juft Ideas" 
-y~ of the Point in Agitation between them. 

P. Is this the Subje&t, which, when we. 
parted, you faid we were to talk upon in our 
next Conference ? 

M. Idefift then: But remember, you have’ 
the better of me in this Argument, not by: 
your Reafons, but by your Authority.—Now 
to come to the Particulars concerning which’ 
I wanted to be informed: You faid, in de- 
{cribing the Bodies in our folar Syftem, that 
the Moon rolled twelve or thirteen times about 
the Barth, while that was carried round the 
Sun in its annual Courfe. This Motion of 
the Secondary Planets round their Primaries I 
do not well underftand: I cannot conceive 
how the Moon fhould be carried along with 
the Earth, and roll about it at the fame time. 
Befides, I would know why the Moon revolves 
about the Earth at all; and not rather about 
the Sun feparately, as a Primary Planet. 
What Reafon can be affigned, why Supzter’s 
four Moons, or Saturn’s five, do not imme- 
diately direct their Courfe about the Sun, the 
common Center of the whole Syftem ; inftead 
of regarding thofe other Planets as the Cen- 
ters of their Motions? 

P. You know, as Satellites, or Guards, 


they muft be obliged to a conftant perfonal 
Attendance. M, Pray, 
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M. Pray, Philon, leave off jefting, when, 


we come to fpeak of ferious Matters. You 
 promifed likewife to fhew me how the pow- 
erful AGtion of the Sun, through the whole 
Syftem, does not difturb the Motions of thefe 
leffer Syftems. | 

P, Pardon me, Matho; I was not fo rath 
neither to make fuch a Promife. I did not 
refufe to difcourfe with you on any Subje& 
you fhould propofe ; becaufe you faid, while 
we converfed familiarly, and without Referve, 
many things offered to us, which otherwife 
would not have occurred: But I dare not pre- 
tend to give you Satisfaction in thofe things. 


The compound Motion of the Secondary Pla-' 


nets is one of the moft intricate Points I know, 
and hardeft to be conceived: Nor are the 


other Things you mention lefs, but rather. 


more difficult. 
MM. Iam aware of thie Dimieuley of the 


firft Particular: But this whets my Curiofity 


the more. 
P. To give you what Affiftance I can 


then: With refpe& to the Motion of the 
Secondary Planets round their Primaries, you’ 


faw before, or rather found’ out from Argu- 
ments of your own, That the celeftial Bo- 
dies have their globular Figure from the. mu- 
tual Attraction between all their Parts; and 

B 3 that 
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Cant that this Attraétion does not ceafe at their 

ter Surfaces, but prevails through a certain fphe- 
rical Space round them, ‘atcorditg to the 
Quantity of Matter each of them contains. 
Hence comes the Relative upward and down- 
qward belonging to every particular Planet in 
our Syftem ; from which Relation this At- 
traction is called Gravitation; for Gravitation 
is onlya relative Term, And from this par- 
ticular Attraétion it is, that the Satellites roll 
round their Primary Planets, the fame Way, 
and by the fame Laws, as the Primary Pla- 
nets do round the Sun: Therefore where there 
are more Satellites than one, the Squares of 
their periodical Times, about the great Planet, 
are as the Cubes of their Diftances from it; 
jyaft as it is with refpect to the Times of the 
Primary Planets about the Sun, and reir Di- 
ftances from him, 


XCIT. MW. This I remember, and fee 
plainly enough that their circular Motion muft 
be caufed by a gravitating and projectile Force 
conftantly acting upon them; This holds uni- 
verfally in all Bodies revolving about a center 
in free Spaces, But then, how do you com- 
bine with this Motion, that other, whereby 
they are carried along with their Primaries 
round the Sun? Or is the AttraGtion of their 

Primaries 
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Primaries {trong enough to carry them thus .°7""*. 
along through their own larger Orbits, with- —.~—~ 
out any other Force imprefied ? 

P. By no means.—But to help your Ima- 
gination in this Affair, fuppofe at firft that the 
Sun is quite abfent, and that the Primary 
remains as an immoveable central Body inftead 
of the Sun. 

M, What then? 

P. In this Cafe, the gravitating and pro- 
_ jectile Forces being impreffed on the Satellite, 
you fee it muft revolve about its Przmary 

(now ftanding ftill) juft as the Primary it felf 
revolved about the Sun before. 

M, The fame way indeed; for there is no 
Difference between the two Cafes, | 

P. Imagine then that the Primary is im- 
pelled ftraight forward, together with its Sa- 
tellite; a Force being imprefled on both by 

fome feilful and mighty Hand, always in paral- 
lel Dire€tions; while in the mean time the 
two former Forces (namely, the gravitating 
and projectile) act conftantly on the Satellite, 
as before this laft Force was imprefled: And 
confider then what will be the Refult. 

M. The Satellite is now urged by three 
Forces: Tis laf? carries it forward in a pa- 
rallel DireGtion with its Primary ; and by the 
two firfe xt mult fill roll round its Primary, | 
; B 4 fup- 
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fuppofe, as if neither ¢daf nor itfelf were 


t——y~~ impelled forward. But there is fomething 


here which [ do not fully conceive. 

P. Leave particular Niceties ’till another 
time, and endeavour at firft only to get a ge- 
neral Notion of the Cafe. In the main it is* 
as you fay: For we may be fure that no one 
of the three Forces imprefied can be without 
its Effect, more than if they had been im- 
prefied feparately on three different Bodies. 
Now. keeping thefe things in your Mind, 
imagine the Sun to be brought back. to his 
Place again; and then confides what will 
enfue. 

M, The Sun being replaced, Gravitation 
towards him muft begin to act on both the 
Primary and Secondary; and the excurfory 
or projectile Force (by which, to wit, both 
were impelled ftraight forward in parallel Di- 
rections) was imprefied on both before. Whence, 
fince they are, by Suppofition, at a due Di- 
ftance from the Sun; fo that neither his At- 
traction. nor their pesilorp Tendency can o- 
vercome, the one the other; they muft begin, 
IT think, to-roll round him; while in the In- 
terim the Satcilite continues to perform its lef- 
fer Rotations about its Primary, as before. 

P. You trace out the Confequences very 
diftin@ly; and from this you will be able to 

form 
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form a Notion, how fuch a complex Motion Seven 
of the Satellite is effected. wy 

M, I conceive it indeed in fome meafure : 

But as there are four different Forces con- 
{tantly impreffed here on the Satellite ; though 
I eafily apprehend how it fhould be attracted 
to two different Centers; yet I can hardly re- 
concile in my own Mind the two different 
projectile Forces imprefled on it; one with 
tefpect to its revolving about its own Primary, 
and the other with refpect to its revolving 
along with that about the Sun; which mutt 
fo often interfere and oppofe each other. Pray 
might we not fuppofe that the larger Planet, 
while it moves on its own Orbit, attracts the 
Satellite or leffer Planet, {fo ftrongly, as to car-_ 
ry it along without any other Force imprefied 
upon it? 

P. Byno means, I fay: We muit not 
make Suppofitions contrary to the Reality of 
Things. If we take our Earth and Moon as 
an Example, we fhall find that Suppofition in- 
confiftent with the Nature of the Moon’s com- 
pound Motion: Nor is there any way of get- 
ing free from the conftant Impreffion of thefe ° 
four different Forces (and therefore of the 
two different projectile Forces) upon her 
at once. 


M. Then 
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oSeventh = M. Then I fee the Truth of what you 

-—-—— faid, That the compound Motion of the Sa- 
tellites is harder to be conceived than any 
thing I have hitherto met with. But how does 
this conftant Impreffion of two different pro- 
jectile Forces appear from the Example of the 
Earth and Moon? 

P. We obferved before, if the Diftance 
of the Earth from the Sun be 21000 of its 
own Semi-diameters, its Motion in its annual 
Orbit mutt be at the rate of 1000 Miles in a 
Minute: And it is certain that the attractive 
Force of the Earth upon the Moon could on- 
ly draw her a little more than 16 Feet in a 
Minute. Now when the Moon is in her laft 
quarter, that is, dire@tly behind the Earth in 
its annual Orbit, fhe is not left behind the 
Earth, but moves with equal Velocity, or af- 
ter the rate of 1000 Miles in a Minute; and 
yet could only move in the fame Dire€tion fo 
{malla Space as 16 Feet by the attractive Force 
of her Primary Planet. 

M. This is an enormous Difference ! 

_ P. It is indeed; and though we fhould 
fuppofe the Diftance of the Earth from the 
Sun lefs, and therefore its Velocity lefs; the 
Difference would {till be enormous. In 
advancing from this Point of her Orbit to her 
Conjunction with the Sun, fhe is there as far 

f for- 
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forward with refpe& to the annual Courfe of "0 


onference. 
the Earth, as the Earth itfelf is; a Gia 

M. IJ underftand; for fhe is now got-be- 
tween the Earth and the Sun. 

P. Therefore in about’ feven Days Time, 
befides moving at the rate of 1000 Miles eve- 
ry Minute, fhe hath gained upon the Earth 
nearly 240000 Miles, or the whole Semi 
diameter of her own Orbit, 

M., It is fo. 

P. But this is the Effect of a different pro- 
jectile Force ; in her own Orbit, to wit: For 
the Attra€tion of the Earth could not have 
brought her fo far forward. This Attraction 
(as has been faid) could only have drawn her 
16 Feet in any Minute, and that toward the 
Center of the Earth: Whereas here (confider- 
ing her Motion as parallel to the Earth’s) fhe 
hath moved about 22 Miles ina Minute, over 
and abovethe 1s0o0, For 240000 Miles in . 
7 Days g Hours comes much to this, 

M. Goon. This is plain. 

P. In moving on to the firft Quarter after 
the Conjun@tion, fhe is now got directly before 
the Earth in its annual Courfe, as about 14 
or 15 Days before fhe was behind it: There- 
fore fhe has gained on the Earth another 
240000 Miles. And inthis Part of her Orbit 
fhe moveson in the annual Courfe 1000 Miles 

mM 
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Cotknnesin a Minute, directly contrary to the Earth’s 
e—v— Attraction. . 
MM... I.fee4t ‘clearly. 

P. In afcending to her Oppofition with 
the Sun, when the appears full, fhe hath loft 
240000 Miles, with refpect to the Velocity 
of the Earth’s Motion ; or the Earth is as far 
advanced in the annual Courfe as fhe: And 
in returning to the firft Point again, that is 
to her laft Quarter, fhe hath loft 240000 
Miles more : The Reafon of which 1s eafily 
feen.. In all thefe Cafes, her rapid Motion 
in attending the Earth, you find, is not in the 
leaft affected by her Gravitation towards it. 
That does no more than balance her centri- 
fugal Force in her own Orbit. 


SCIV. 44. You have now fully convin- | 
ced me of the Necefiity of impreffing both 
thefe projectile Forces on the fecondary Pla- 

net, efpecially the ji7/?, with refpect to its Mo- 
tion about the Sun, always in a parallel Di- 
rection to the Motion of its Primary ; and at 
the fame Time you have raifed in me an Ad- 
miration of a Motion fo complex, and {kilful- 
ly maintained by a conftant Variation, 
P. Let me know what you underftand by 
its being maintained by a conftant Variation? 


ee ee 


M. I 
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MM. Tam afraid I thall not be able to ex-Seven® * 
prefs clearly a Thing which in its own Na--—~—4 
ture is not eafy to be censured 

P. It fometimes fo happens indeed : But 
in fuch Cafes Allowance is to be made, and the 
Words are Rael to convey more than they 
exprefs. 

M, While the Moon here moves in her 
own Orbit round the Earth, a prodigious — 
Force is conftantly imprefled upon her, which 
hath no Relation to her Motion in that Orbit, 
but to her moving in a parallel Direction with 
the rapid Motion of that very Body, about 
which fhe muft at the fame Time revolve. 
Now that this parallel Motion to, and peri- 
odical Motion round the fame Body, fhould 
be made confiftent, appears to me wonderful 
above Expreffion ; and requires a conftant, and 
nicely adjufted Variation of this parallel Im- 
preffion in every Point of her Orbit, 

P. Go on ; I conceive what you fay very 
eafily. 

M. As the Mouon of the Earth is ina cir- 
cular Orbit, an Impreffion of Force parallel 
to the Direction of fuch a Motion mutt be 
changed, and therefore renewed every Minute, 
as the Direction of the Motion itfelf is chan- 
ged in every Point. When we look round, 
there is no Attraction here, nor ftated me- 
| | chanical 


—&» 
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cocenth chanical Law fuppofing Attraction wete me- 
——— chanical) to fuperfede this conftant Impulfe 
in a different Direction: For you fhew- 
ed abundantly juft now, that the attractive 
Power of the Earth doth not in the leaft con- 
tribute to it. And this parallel Inipreffion it= 
felf is to fupply the Place of a projectile Force ; 
as we faw, when it was firft imprefled on the 
Primary and Satellite, before the attractive 
Force of the the Sun was fuppofed to act. So 
that the Impreffion of this Force (as was faid) 
is to be changed, and therefore renewed every 
Minute, by an zammechanical Caufe * Be- 
fides, while the Moon moves regularly round 
her Primary, in her proper Orbit ; fometimes 
fhe gets before it, fometimes fhe returns back, 
anon fhe overtakes it ; and often fhe moves 
obliquely, or crofe-wife. Hence this paral- 
lel Impreffiion muft fometimes be ftronger, 


* Left it fhould be here furmifed, that the attractive Pows 
er of the Sun may be fufficient fo to affect this Force im- 
prefled on the Moon, as always to bend her Motion into 
a Dire¢tion parallel to the Orbit of the Earth, in a mecha- 
nical Manner, and without a new Intervention of Divine | 
Power ; let it be confidered that if, in the Conjunction, 
the Sun’s Attraction were thus fufficient to bend the Moon’s 
Motion intoa Direétion parallel to the Earth’s Orbit,(that 
is, intoa concentrical Circle ;) the Moon could never turn 
up again towards the Earth’s Orbit, or leave that Circle. 
And if the Sun’s Force be not fufficient to give her Motion 
fuch a Bent in the Point of Conjuntion, it cannot be fuf- 
ficient when the Moon-is at agreater Diftance. 


2 fome- 
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fometimes weaker, and the Quantity of it Sr". 
conftantly varied, according to the different —~-~ 
Part of her Orbit fhe moves in ; or there is 
an inconceivably nice Compofition of two dif- 
ferent Impulfes (the projectile Force, I mean, 
in her own Orbit, and this parallel Impreffion) 
whereby they fometimes confpire, are fome- 
times directly oppofite, and often the one is 
made fide-wife to the other. When their Di- 
rections confpire in the Conjunction, what fe- 
parates them again? When they are contrary in 
the Oppofition, what renews the leffer Force 
which is once quite deftroyed ? When the 
Directionsare oblique, what preferves both For- 
ces entire ? There is nothing here like the Ax- 
zom you once told me of, That a Body par- 
takes of the Motion of its Place, ‘The Place 
of the Moon’s Orbit is pure Space, which can 
neither be moved, nor imprefs a Force on a- 
ny Body moving init. From this it appears 
to me that not only the parallel Impreffion, but 
the Moon’s projectile Force in her own Orbit, 
is {till preferved the fame, not from any me- 
chanical Caufe, but the conftant Action of 
the Deity. And fince both thefe Forces are ai- 
ways impreffed, or renewed, in fuch due Propor- 
tion that the one of them no more difturbs 
the other (in their Effects I mean) than if it 
were not imprefled, I cannot enough admire 

this 
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Seventh this new Inftance of the divine Power and 
~~ Wifdom in the Motions of thefe fecondary 

Planets. : | 

P. You have expreffed this complex Ap-_ 
pearance, Martho, as-clearly to my Apprehen- 
fion as the Nature of the Thing will allow. 
In the Conjunction the Moon’s Motion in her 
own Orbit confpires with this parallel Impref- — 
fion, and adds to its Celerity ; in the Oppo- 
ftion her menftrual Motion is contrary to the 
other, and retardsit ; inall otherPoints of her Or- 
bit they are oblique, lefs or more, and affect each 
other accordingly. But whether you conceive 
that the parallel Impreffion is made fometimes 
ftronger, fometimes weaker ; or that both — 
Forces are ftill kept up to the fame Quantity ; 
we mutt ftill have Recourfe to the immediate 
Power of the Deity, and give up all Explicati- 
ons by mechanical Caufes. If the parallel Im- 
preffion on the Satellite were not inceffantly re- 
newed in a different DireGtion, according to_ 
the circular Orbit of the Primary, thefe 
two could not keep together in one Syftem : 
Or if the Moon’s proper projectile Force were 
not conftantly renewed after the Oppofition, 
fhe could no longer roll about the Earth. For 
in that Point the weakeft Force muft be de- 
{troyed, 


M. And 
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MM. And this conftant Miracle becomes ma- 22%, 0"4 
nifold where four or five Satellites revolve a--—"“"™ 
bout the fame primary Planet: So that the 
Mind, which can hardly conceive this won- 
derful Adjuftment of, Forces in the fimple 
Syftem of the Eatth and Moon, is quite con= 
founded with the Variety of them in the moré 
complicated Syftems of ‘Fupiter and Saturn. 

P. and what is ftill more wonderful, Afa= 
tho, this cotiftant reiewing ofthe parallel Ima 
preffion will not be peculiat to the Satellite a- 
lone ; but common to it with its Primary ; 
if the fecondary Planet does not precifely res 
volve about the Center of its Primary, but 
together with the Primary rolls about a certain 
Point between them, cafled their common Cen- 
ter of Gravity. In this Cafe the tangential 
of projectile Force of the larger Planets, which © 
hitherto we have fuppofed to be owing to one 
original Impulfe, given them at the Beginning 
of their Motions, will as much require a con- 
ftant Variation of Impreflion, as that of the 
Secondaries themfelves. 


XCV. M. Pray explain this Particular ; 
for Tam quite a Stranger to what you call the 
common Center of Gravity of two Bodies. 

P, In Truth I’m afraid left it thould fa- 
tigue your Imagination too much, which can- 

Vor, Il, * net 
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ofent’ not now be fo brifk and ready as when we 
“ac began: And this is no eafy Speculation to one 
who has never, heard-of a Center of Gravity 
before, | 2 
M. If I do not. underfiand Som you fay I 
er no wifer than if you. had {aid no- 
thing at all. 

P, You muft know oo that the Center 
of Gravity of two Bodies (not to {peak of more) 
is fuch a Point between therh, about which 
if both roll, their centrifugal Forces,will be 
equal, or balance each other ; fo that neither 
cancarry off the other by its fronger Tendency 
to recede from the Center of its Motion. And 
therefore this Point is fo much farther diftant 
fromthe Center of the lefler Body, as the 
Quantity of Matter in the other is greater : 
or (which comes to the fame Thing) it is fo 
much nearer the Center of the greater Body, 
as the Quantity of Matter in ie other is lefs. 

_ MM, Give me an Example of this ? 

P, If the Quantity of Matter in the Earth 
be forty Times more than that in the Moon, 
their common Center of Gravity will be forty 
‘Times farther diftant from the Center of the 
Moon, than from the.Center of the Earth ; 
that her larger Swing in moving round this 
Point may Paks up what fhe wants in, Matter 
to balance the centrifugal Force of the Earth, 


and 
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and hinder her from being drawn away. For eS", 
a fortieth Part of the Matter with forty "Fimes —y—~ 
the Celerity will be equal to forty Times the 
Matter with once the Celerity. ‘Therefore if 
we fuppofe the Diftance between the Centers 
of the Earth and Moon divided into forty one 
equal Parts, their common Center of Gravi- 
ty will be forty of thofe Parts diftant from the 
Center of the Moon, and’only one of them 
diftant from the Center of the ‘Earth. 

M. I think I have a Notion of this from 
- fome Sort of Balances I have feen; where a 
Weight half as great only as another, was yet 
a counter-poife for that other, provided it 
were placed twice as far from the Pont by 
which the Balance was fufpended ; here, I 
conjecture, half the Weight with twice the 
Celerity was ‘equal to twice the Weight with 
once the Celerity. | 

P.. You are very right: This is a: good 
Example to give you a familiar Notion of the 
Center of Gravity of two Bodies. 

M,. But what do you mean by the Center 
of Gravity of more Bodies ? For you mention- 
ed that alfo. 

P. In your-Example you know if the two 
Bodies be: ‘fufpended by their comimon, Center 
of Gravity neither of:them: will over-balance 
the other, more than if they were both placed 
‘Ya that Point. C'2 M. Nei- 
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ccyenth === M. Neither of them will, 
wv~ PP. Suppofe then the Beam long enough, 
and a third Body (equal, for Inftance, to a 
tenth Part of the Weight of both thefe Bo- 
dies taken together,) placed on the Beam ata 
Diftance from them. 

MM. What then ?. 

P. Then the Center of Gravity between 
this zhzrd Body and the former two, confider- 
ed now as one Body, will be ten times more 
diftant from 7¢, than from their Center of 
Gravity : So that if the Beam were now ful 
pended by this Point, this third Body would 
be a counter-poife for both the former Bodies. 

M. Then you fuppofe the two former Bo- 
dies to weigh exatly as if they were placed 
in their common Center of Gravity, in Order 
to find out the Center of Gravity between 
them and this third Body ? 

P. Exactly the fame Way. 

M. And this Pornt \aft found will be the 
common Center of Gravity of all three ? 

P. It will. 

M. And if I were to find out the Center of 
Gravity between ¢hefe three and a fourth, T 
fhould fuppofe all three fufpended, or placed 
at their common Center of Gravity, and pro- 
ceed as before; that.is, as if there were but 
two Bodies ? 

ENE Goye: 
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P, You have it. 
M. This is both eafy and pleafant. 
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Pray let me mention a Particular I have often _ 


obferved, which I think has fome Relation to 
this. 

P. I thall be glad to hear it. 

M. When I have ftruck againft any Thing 
with a Stick, if the Stroke was too near my 
Hand, or too near the End of the Stick, my 
Hand was ftrongly fhaken fome how, and I 
felt Pain from the Stroke ; but otherwife it 
was eafy and not painful to me. 

P. In this Cafe, Matho, there is a Point 
in the Stick, or in any Thing with which you 
ftrike, called the Center of Percuffion. When 
the Stroke falls on that Point, it is fmooth 
and eafy tothe Hand ; for the Parts of the Stick 
oneach Side balance each other, and the Thing 
againft which you ftrike receives the whole 
Force of the Blow. But if the Stroke falls too 
near your Hand on this Side, or too near the 
End of the Stick on the other, your Hand 
bears a Part of the Force, and is feverely fhak- 
en by it, which occafions Pain, 

MM. And whereabouts in this Stick may this 
Point, or Center of Percuffion lye ? 

P. About two thirds of the Length of the 
‘Stick from your Hand; or one third of it from 
the other End, 

, C 2 M, Then 
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ccs, MM. ‘Then this gives me fome Idea of ‘the 
onferences 


heey Center af Percuffion. 


: XCV ie But to return ; Why do you fup- 
pofe that the Earth and Moon fhould revolve 
about their common Center of Gravity, rather 
than that the Moon fhould revolve about the 

: * Center of the Earth, which revolves about no 
Center but the Sun, the common Center of 
the Motion of all the primary Planets ? 

P. The Earth and Moon, you know, mu- 
tually attract each other ; and if we fuppofe no 
“alee Aion to intervene, which may hinder 

the Earth to yield to the Moon’s Attraction, 

it is impoflible the Moon fhould revolve about 

the Earth at Reft, without its being brought 

- fall nearer and nearer tq the Moon, ‘till at 
‘ength they come clof together, 

MZ. .I own Ido not :conceive this at all. 

P. Imagine the Moon -to roll about the 
Earth at Rett, (no other AGtion intervening) 
and in. that Cafe the mutual Attraction be- 
tween ‘them cannot bring the Moon nearer the 
Earth, becaufe fhe has a centrifugal Force by 
her.citcular Motion, which hinders her from 
saa to. the Earth’s AttraGion.: But the 

Barth’ having no fuch centrifugal Force, as 
eins fuppofed at Reft, mutt yield to her at- 
tractive Power by little and little, *all at length 

they meet cach other, - - M, Thus 
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M. Thus far I fee: Their AttraGion Seven 


onference, 
would grow ftronger and ftronger, as t they —— 
drew nearer, till at laft they rufthed towards 

each other. 

P. That would be the Confequence: But 
if, to prevent that, the Earth fhould have a 
projectile Force imprefled upon it, in a con- 
trary Direction ‘to the Moon’s, and with a 
proper Celerity (2. ¢. fo that its Celerity might 
be a fortieth Part of the Moon’s) then it will 
have an-equal centrifugal Tendency, and their 
mutual Attraction sil as little prevail upon 
it, as upon the Moon. 

M.. The Matter now 1s eer If two 
unequal Bodies were tied toge REESE a Rope 
or Cord, anda Force only.imprefled on one 
of them (the greater fuppofe) That would 
drag the other after it: But if a Force were 
imprefied on both, fide-wife to the Tenfion 
of the String, and in contrary Directions, fo 
that the Velocity of the lefs were as much 
more than that of the greater, as the Quanti- 
ty of Matter in it were lefs; they mutt both 
neceffarily revolve about fuch a.Point as made 
their centrifugal Forces equal; that is, about 
their common Center of Gravity. 

P. You enter very naturally into the 
Thought, 


C 4 M, Since 
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Conference, 44. Since the greater Body muft always be 
‘=~ nearer the common Center of Gravity. This 
brings tomy Mind Zycho Brahe’s Syftem of 
the Planets, where the Earth was fuppofed 
.* in the Center, with the Sun rolling about it ; 
Which was like fuppofing a Mill-Stone rolling 

about a Pebble, 

P. Tam glad you remember fo well that 
this obvious Reafon eafily fhews the Abfurdi- 
ty of that i ingenious Fiction. 

iM. But in the prefent Cafe, why ae you 
make fuch an Exe If no other Aétion 
antervene 2 

Ps Beeaufesa (ironies Aétion’ than fhiete 
mutual Gravitation might hinder the Earth 
from moving thus about their common Center 
of Gravity, and then the Moon muft revolve 
about the Earth as the Center of her Motion. 


XCVIT. MM. I- conceive it: But then, 
how do you fhew that, if both of them re- 
volve about the Earth as their common Cen- 
ter of Gravity, the primary Planet mutt 
conftantly receive a Variation of Impulfe ina 
different Direction, as well as the Satellite ? 

P, You know then both of them revolve 
‘about a Point (their common Center of Gra- 
vity) which revolves about another Point, (the 
Center of the Sun:) In this Cafe therefore 
| ut 
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it is the Center of Gravity that defcribes a Seventh 
circular Orbit about the Sun, and neither the wa-w 
Farth nor the Moon, which revolve imme- 
diately about it. Now, though their 
Center of Gravity were at Reft, both the 
Earth and Moon mutt receive a projectile Im- 
pulfe in contrary Diretions, and with diffe- 
rent Velocities, (as forty and one, to wit,) 
,about this Point ; juft as it was in your Ex- 
ample of the two Bodies tied together with the 
Rope or String: For if one of them only re- 
ceived an Impulfe about z¢, and the other not ; 
that other, wanting centrifugal Force to re- 
fit their mutual Attraction, would be drawn 
nearer the Body which had centrifugal Force. 

M. I perceive it muft be fo. : 

P., This would be the Cafe if their com- 
mon Center of Gravity were at reft, and the 
Sun abfent. But that ¢hzs Point, about 
which they roll, may be carried in a circular 
Orbit.round the Sun, both of them mutt al- 
fo receive an Impreflion always parallel to the 
circular Motion of th7s Point; juft as the 
Moon, in the former Suppofition, was to re- 
ceive an Impreffion always parallel to the cir- 
cular Motion of the Earth. 

M, I begin to penetrate a little into the 
Matter, . | 


2 
eg 
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oon BP. I fay the Earth now, .as well as .the 
Uev~ Moon, muft receive an Impreffion always pa- 
rallel to the circular Motion of ¢hzs Point: 
For if in the former Cafe the Earth’s Attrac- 
tion was not enough to carry the Moon along 
with itfelf round the Sun, without fuch an 
Impreflion 5 the Effect of that Attraction be- 
ing but about 16 Feet ina Minute; fo in this 
Cafe the Moon’s Attra@ion would be lefs able, 
to carry the Earth along, were not an Im- 
preffion made on it likewife; the Effect of her 
Force being but a 4oth Part of 16 Feetina 
Minute, . 

M. It is plain the Earth a receive an 
Impreffion as well as the Moon. 

P. Then the DireGtionsof this Imprefiion 
mauit always be changed, ‘and the Impreffion 
itfelf therefore renewed, ‘becaufe the Direati- 
on of the moving Pont, to which it muft 
ftill “-bé parallel, 1s always changed; fince it 
defcribes:a circular Orbit round the Sun. For © 
as, in the former Cafe, the Impreflion made 
on the. Moon was ftill to be parallel to the 
Earth’s circular Motion, and therefore ftull to 
be renewed ; fo in this Cafe, the dmpreffion 

made on the Earth is ‘till to be parallel to 
the eweular Motion of their Center of Gravi- 
ty ; and therefore ftill to be renewed. 


2 M. You 
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M. You have now gone through the ja". 
whole Argument, Pbzlon, Step by Step, fo“ 
clearly, that I perceive the Neceflity of the 
Reafons all along; and it is as you faid. This 
makes the projeéfile Force of the primary Pla- 
nets, which otherwife would be owing. to 
one original Impulfe given them at the Be- 
ginning of their Rotation round the Sun, as 
much to require a conftant Variation of Im- 
preflion, as that of the Secondaries themfelves, 
You raifed my Admiration before, when in 
our preceding Conferences you fhewed me by 
what wonderful Means a primary Planet re- 
volves about the Sun: But now when I con- 
fider what conftant Attention, and manifold 
Impreffions it requires, to make @ fecondary 
Planet revolve about @ Center, which itfelf 
muft revolve about another Center; Words 
lend but a feeble Aid to reprefent my Afto- 
nifhment, A fimple circular Motion requires 
a conftant Change of Direction, and therefore 
a conftantly renewed: Impulfe:. But when 
one circular Motion is blended with another, 
and both are wrought into one (if I may fo 
fay) in the fame Body, without Diforder or 
Confufion; and when this amazing Compo- 
fition: is multiplied with the Number of Satel- 
lites in the fame Syftem; the Heart of Man 
. cannot fufficiently admire the Wifdom of che 
Crea 
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- Seventh 


Teeth ae Creator in contriving, nor his Power and 
tu Goodnefs in the conftant Execution of fuch a 
wonderful Work ! 

P. Hence, Matho, it appears more and 
more evident, how little Satisfa@tion there 
is in Philofophy, if we exclude the immedi- 
ate Action of the Deity. The Knowledge - 
of the Laws of Nature is only the Knowledge 
of the Laws by which the Creator ats in 
preferving the Univerfe. We attempt an im- 
poflible Thing when we endeavour to explain 
thefe Motions without his immediate Action. 
And even They pafs over the Confideration 
of many Particulars, who acknowledge the 
immediate Hand of the Almighty in conftant- 
ly renewing the centripetal Impulfe ; but ima- 
‘gine that the projectile Force once impreffed 
on the Planets hath remained unvaried fince 
the Creation of the World, without the far- 
ther Interpofition of the Deity. 


XCVIIT. M. I think I now underftand 
fomething more of the compound Motion of 
the fecondary Planets than formerly I did; or 
at leaft I fee how difficult fuch a Motion is 
to be underftood: And likewife from what 
you faid in the Beginning of our Difcourfe, 

‘J fancy I can guefs at the Reafon why the 
Adtion of the Sun, though predominant over 
the. 
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the whole planetary Syftem, does not difturb, ,Seeh _ 
or confufe, the Motion of the fecondary Pla- —~—# 
nets, in chet leffer Syftems of Saturn, ‘fu- 
piter, and our Earth, 

P, What is the Reafon you would affign, 
why this does not happen? 

M. You obferved then, from what we 
had faid before, That the Attraction of the 
great Bodies in our Syftem does not immedi- 
ately ceafe at their Surfaces, but prevails 
through a certain fpherical Space round them, 
according to the Quantity of Matter each of 
them contains; which occafions the relative 
downward and upward we have {fo often {poke 
of, peculiar to every great Body in the Syf— 
tem. Hence I fuppofe, if a Body were plac- 
ed in any of thefe particular Spheres, it would 
fall to that Planet within whofe Attraction it 
were thus placed, and not to the Sun, or any 
other Planet. And on this account the Adti- 
on of the Sun does not feparate the Bodies in 
any of the leffer Syftems; becaufe the Satel- 
Jites are within the prevalent AttraCtion of the 
Primary Planets about which they roll. 

P. You go on here ata great rate, grasa, 
without any Sad donee: 

M. The Subject appears natural and eafy, 
from what we have faid before, 


P. But 
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owls  P, But how could you fatisfy another Pers 

“—--— fon, that the Force, whereby a Satellite is 
retained in its Orbit about the Primary Planet, 
points to that Planet? 

M. The fame way that I could fatisfy him 
that the Force, whereby the Primary Planets 
themfelves are retained in their Orbits about 
the Sun, points to the Center of the Sun. I 
fee plainly an Impoffibility that any Body 
fhould move in a circular Orbit about a Cen- 
ter in a free Space, unlefs it were conftantly. 

urged bya Force pointed to that Center, com- 
pounded with a projectile Tendency, or a 
Tendency to recede from that Center in eve- 
ry point of its orbit. This muft hold as much 
with refpeé to one Center as another ;as much 

. with refpect tothe Centers of the Primary Pla- 
netsabout which their Satellites revolve, as with 
refpect to the Center of the Sun about which 
the Primary Planets revolve. You alledged™ 
indeed, asa Proof of this, that where there 
are more Satellites than one in the fame Syf- 
tem, the Squares of their periodical Times 
round the Primary, and the Cubes of: their 
Diftances from it, are in the fame Proporti- 
on; which is the Law that obtains with refpect 
to.the Motions of the Primary Planets them- 
felves about the Sun: But whatever Strength 
there may be in that Argument, it depends on 
you 
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you to make me underftand it. Though Sven 
even without that, the Cafe feems to be eleag ar ona 
to Reafon and common Senfe, For tell me, 

- does not the- centrifugal Force, arifing from 
the circular Motion, balance the centripetal ? 
P. Certainly. ) | 
M., If then the circular Motion were ftopt, 
or if the Satellite had no centrifugal Force, 
~ what would be the Effect of the centripetal ? 


- Would it not draw down the Satellite to the 


Center of the Primary? Or in refpect of 
what Center is it a centripetal Force ? 

PR. You prove this Matter convincingly 
enough. 

M. And on this Principle it is, I fuppofe, 
that you faid before, the Moon would be 
drawn down in a Minute fome more than 
fixteen Feet, towards the Center of the 
Earth ? 

- P, Itis: And on the fame Principle too 
Mathematicians fhew, in what Time any of 
the Satellites would fall to the Center of its 
Primary; orin what Time the Primary would 
fall to the Center of the Sun. 

M. There muf be fomething, therefore 
under this Queftion, fince it is fo plain; other- 
wife you had not made a Queftion of it: and 
I muft endeavour to be upon my. guard. 


P, Tell 
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cots =P. ‘Tell me next, How are thefe particulat 
ate Spheres of Aureeton of the Planets feparated | 
from the general Attraction of the Sun, which 
obtains over the whole Planetary Syftem} ee 
MM. Asthe AttraGtion of any Planet (our 
Earth, for Inftance) draws a Body towards 
its Center, and the Attraction ‘of the Sun 
. draws a Body towards his Center; there muft 
be a Limit betwixt them, where the contra- 
ry Attractions are equal, and where, if a Bo- 
dy were placed, it fhould have a Tendency 
to neither. From the Earth on the one Side; 
or the Sun on the other, to this Limit is wp- 
ward: And contrarily, from this Limit to ei- 
their s downward. Gravity therefore (as you 
obferved) is but relative, and no way effenti< 
alto Matter: fince a Body placed at this Li- 

mit would gravitate to neither Center. 
P. You are certainly in the right, Mathos 
For as the Earth attracts a Body at its Surface 
more ftrongly than the Sun attraéts it; and 
as the Sun attracts a Body at his Surface more 
ftrongly than the Earth does; and fince the 
Force of both Attractions decreafesin a certain 
Proportion, as the Diftance from the Sun or 
Earth increafes; it muft be, that in fome cer< 
tain Point between them their attractive For 
ces thould be equal, | 


M@f, This 
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M. This is what I meant: And therefore, 


if a Satellite keeps within this Limit, it mutt 
revolve about its Primary, within the Sphere 
of whofe Attraction it is. ~ Hence likewife I 
fuppofe, the greater the Sun’s Diftance is from 
the Earth, or any other Primary Planet; that 
is, the larger the folar Syftem is fuppofed to 
be; the larger the Sphere of Attraction of the 
Earth, or any other Planet, muft be of cone 
fequence; or, the farther thzs Limit between 


_ the Sun and it will be art Li from any other . 


Body in the Syftem. 


XCIX. P. It is very natural, Matho, for 
you to imagine fo; but in Reality the thing 
is directly contrary to what you fuppofe. 

M,. Pray thew me my Miftake in this Par- 
ticular. 

P. I muft firft tell you that the Force of 
Attraction decreafes in receding from the 
Center of the Sun (or of any other attraCting 
Body) as the Squares of the Diftances from 
that Center increafe; and contrarily. 

MM. Explain this by an Example. 

P, The Sun at twice the Diftance attracts 
a Body but with a fourth Part of the Force. 
it would do at once the Diftance; and at 
thrice the Diftance, but with a ninth Part of 
the Force. | | 

VoL. I, . D M, I 
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Cetra, 44. Tunderftand; and at four times the 
tev Diftance, but with a fixteenth Part of the 
Force: And fo on. , | 

P. Itis fo: And when the Diftance is lef- 
fened; at half the Diftance he attraéts four 
times more ftrongly, at a third Part the Di- 
{tance, nine times more ftrongly, @e. 

M, ‘This isa Confequence of the laft Cafe. 

P, Since then the Attraction decreafes, 
as the Squares of the Diftances increafe; and 
increafes as the Squares of the Diftances de- 
creafe; both Cafes are thus briefly expreffed. 
The attractive Force is inverfely as the Squares 
of the Diftances from the attracting Body. 

M. This is fhort indeed, and plain too, 
when one confiders the Examples. 

P. Thus the Attraction decreafes, as the 
Diftance of the Sun from the Earth is increaf-. 
ed, Let us confider next how it will be in- 
creafed, notwithflanding the Sun always ap- 
‘pears of the fame Magnitude whatever his 
Diftance be: For as the Attraction grows lefs 
in the one Refpeé, it grows greater in the 
other. 

MM. Pray thew me how that is. 

P. If the Sun were at twice the Diftance, 
his Diameter muft be twice as big, that it 
may appear but equally large tous: As a 
Pole, or Tree, that it may appear to the Eye 

i Ne at 
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at twice the Diftance as high as another at ov"... 
once the Diftance, muft in reality be twice ~~ 
as long. © 

M,. It muft be fo according to commoi 
Sehfe, and by an eafy Propofition in the E/e- 
ments of Euclid. 

P, Therefore at twice the Diftance the 
Sun’s Di/e, or Surface, miuft in reality be 
four times as large, as at once the Diftance, 
that he may appear to the Eye but equally big. . 

M. ThisI think I likewife underftand: 
For a Square whofe Side is two Feet, is four 
times as large as another whofe Side is but 
one Foot. 

P. Right. Hence the Sun at twice the 
Diftance muft have eight Times the Quantity 
of Matter in him, to appear equally large to 
our Eye, he would need at but once the Di- 
ftance: For a Cube whofe Side is two Feet, 
or a Sphere whofe Diameter is two Feet, is 
eight times as big as another whofe Side, or 
Diameter, is but one Foot, 

MM. It is fo indeed. 

P. And by the fame fort of réafoning, go- 
ing on with the Steps accurately, you will aaa 
that the Sun at thrice the Diftance muft have 
twenty-feven times the Quantity of Matter 
in him, to appear of an equal Diameter to 
the Eye, that he would require once the Di- 

Da ftance. 
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fance. And at four times the Diftance, he 


—wy~ mult have fixty-four times the Quantity of 


Matter in him: And fo on, 


M. 1 {ee already that thefe are but Repe- 
titions of the firft Argument, on the Suppo- 
fition of different Diftances of the Sun. 

P. That is to fay then, the Quantity of 
Matter in the Sun mutt be as the Cubes of the 


Diftances we fuppofe him to be at from us. 


M. Becaufe his Diameter is increafed with 


his Diftance; and his Matter with the Cubes 


of his Diameter ? 

P. Right. 

MM. What do you infer from all this? | 

P. At twice the Diftance the Sun will at- 
tract four times lefs upon the account of his 
double Diftance ; but then he will attract eight 


times more upon the Account of his octuple 
Matter: That is, in effect, he will attrac 
twice as ftrongly as at once the Diftance. 


M. You will leave me behind, if you go 
on fo faft with your Argument. 
P. Take it thus then. An equal Sun at 


twice the Diftance would attraét but with a 


fourth part of the Strength of our Sun at half 
Ee. Diftance, being twice as remote from 


: But that he may appear of ‘an equal Big- 


2 l to us with our Sun, he muft have eight 
times the Quantity of Matter in him; and on 


that 
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that'account muft attracteight times more than ee, 


this fourth Part: That is, he will attract twice Srna 
as forcibly as at once the Diflance. 

M. I underftand it now: His Diftance lef- 
fens his Attraction, but his Quantity of Mat- 
ter (growing fafter than his Diftance) increa- 
fes it more than it is leffened. | | 

P. It is fo: And by the fame Argument 
repeated, you will perceive that, at thrice the 
Diftance, he will attract thrice as ftrongly; 
and at four times the Diftance, four times as 
ftrongly as when we fuppofe him at once the 
Dittance. 

M. It willindeed follow. 

P. Allthisisthus comprifed in few Words. 
Since the Attraction of the Sun decreafes in- 
verfely as the Squares of his Diftance, but in- 
creafes directly as the Cubes of his Diftance; 
abfolutely {peaking it will be increafed as his 
Diftance directly. ‘Thus if his Diftance be 
20000 Semi-diameters of the Earth from us, 
he will attract the Earth twice as forcibly as 
if it were but 10000 Semi-diameters: and 
if it be but 30000 Semi- piamctcre, thrice as 
forcibly : And foon, 


C, M. You haye given me a good deal of 
Light into this Mattes, in a fhort Time: And 


from this I fee; the Attraction of the Earth 
18 By, remaining 
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ooeth remaining fill the fame, whatever the Sun’s 
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t= Diftance be; the farther we fuppofe the Sun 
removed from the Earth, the nearer this Lz- 
mit of equal Attraction will approach to the 
Earth; and the lefs we fuppofe his Diftance 
from us, the farther that Limit will recede 
from it: The contrary of which I fhould have 
inferred, had I been left to my felf: 
P, You may likewife be fatisfied of this 
from another Confideration: For the greater 
the Sun’s Diftance from the Earth is, the lar- 
ger its annual Orbit muft be, as having a lar- 
ger Radius; and the larger the Circle is, which 
is run over by the Earth in the fame Time, 
the greater the Earth’s centrifugal Force mutt 
be: The centrifugal Force in this Cafe: in- 
creafing directly with the Radius, or Diftance 
of the revolving Body, 
M. I fee it plainly: And the greater the 
Farth’s centrifugal Force is, the ftronger the 
Sun’s Attraction upon it muft be, to keep it 
from flying off ; and the ftronger the -Sun’s 
attractive Force is, the nearer the Point, 
where tht-Earth’s Forceand his would balance 
each other, muft approach to the Earth. So 
that Iam fatished now upon a double account 
that this is fo. But pray might not th7s Lz- 

mit be determined, according to any particu- 
“dar Diftance the San were “fappofed to’ be-at 
“from ‘the Earth? | rou 
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P. It might with no great Difficulty. eae 

M. Then I think it would be very agree- —~—™ 
able to aflign that Boundary, beyond which 
our Moon could not roll. We fhould thus 
fee, upon the Suppofition of any particular 
Diftance, how nearly fhe were hemmed in ; 
or if there were room for another Satellite, to 
revolve without her. I fhould even think 
that affigning this Boundary might be of ufe 
to help to determine the Sun’s real Diftance 
from us ; in cafe, on the common Suppofition, 
it were foundto be fo near the Moon’s Orbit, 
thatthe Sun could not be farther removed from 
us; without ¢hzs Lmit’s encroaching on the 
Space in which the Moon were to revolve. 

P. Here we mutt proceed by degrees, Ma- 
tho; for though what we have hitherto faid 
feems plain to you and me, yet it will not be 
eafily allowed that the Moon’s Motion would 
be difturbed, though the Limit of equal At- 
traction between the Sun and Earth fell with- 
in her Orbit. 

M. Would the Moon revolve as a Satel- 
lite about the Earth, if fhe were more attract- 
ed by the Sun than by the Earth in the inte- 
rior part of her Orbit ? 

P. This Particular of difturbing the Moti- 
on of the Moon is explained in a different 
manner, There is an clxiom, or Propofiti- 

| D 4 or 
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on in Philofophy, which fhews, we are told, 


ear that the Moon’s Courfe might be preferved 
_ tegular about the Earth, though fhe were a 


thoufand Times more attra€ted towards the. 
Sun than to the Earth *, . 

iM. A thoufand Times! Pray what is the 
Propofition ? | 

P. Itis this; If Forces in parallel Direc- 
tions atl equally on all the Bodies of any Syftem, 
their relative Motions cannot thereby be dt- 
furbed, | | 

M. Lremember you mentioned fomething 
like this Axiom before, when you fhewed 
me the Difference between abfolute and re/a- 
tive Motion; and then Ithought I faw in what 
Senfe it was true: But as it is applied here I 
do not fee the Force of it, and think it 1s 
{trained too far. th 

P. How did you underftand it then? 

M. I fuppofe the Axiom was to be fo un- 
derftood, that the Parallel Forces imprefied 
on the feveral Bodies of the Syftem were not 
to deftroy the particular Forces, whereby thofe 
Bodies moved relatively among themfelves : 
Or, that all the Bodies of the Syftem yield- 
ed equally to, and were equally carried along 
(in the immenfe Space fuppote) by the paral- 

* See the Hiftory of the Works of the Learned, for 
Ostober 1738. Ast. XX&. Pag. 269. tel 
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lel Forces. And on thefe Conditions the Seo 
Senfe of the Axiom feems plain and obvious: wy-~w 
But in the prefent Cafe, where the Earth and 

Moon revolve about the Sun as a Center, the . 
Circumftances are very different; therefore the 

Axiom feems lefs applicable. The Sun in the 
Conjundtion of the Moon attracts her own 

way, and the Earth (which doth not yield to 

the Sun’s Force, fo as to draw nearer him) 
attracts her the other : And in this Cafe, if the 

Sun’s Force in drawing the Moon down to- 

wards himfelf were a thoufand times greater 

than the Earth’s in drawing her the contrary 

way; or if the firff were but barely equal to 

the /a/?; then the Axiom, inftead of fhew-_ 

ing that the relative Motions of the Syftem 

could not thereby be difturbed, feems to me 

to fhew that the Sy/fem zt/elf fhould be. quite 
diffoived., 


CI. P. But here you leave out the prin= 
cipal Condition, which is, That the Earth 
be equally attratted with the Moon. 

_ M. That Condition, as Itake it, does not 
fhew the Thing intended. For the Earth’s 
centrifugal Force hinders it from drawing near- 
er the Sun, or being carried along with his 
Attraction, how great foever it may be fup- - 


pofed to be; But when the Moon defcends to 
FB her 
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ae ag her Conjunction, her centrifugal Force in her 

Lv own Orbit rather confpires with the fuperior 
Force of the Sun, And though we fhould fup- 
pofe that the ‘Inprefion we {poke of before. 
(which is ftill made on the Moon parallel to 
the Earth’s circular Motion) hindered her from 
defcending to the Sun; yet it could never af- 
fift her in rifing after her Conjunction through 
the oppofite part of her Orbit; fince this Im- 
preffion would carry her in a concentrical 
Circle to the Earth’s Orbit, or bend her Courfe 
the contrary way. Of the four Forces there- 
fore, which aét conftantly upon her, three 
refift her rifing after the Conjunction; vzz. the 
Sun’s attractive Force, the Force imprefied 
always parallel to the Earth’s Motion, and her 
centrifugal Force in her own Orbit: Whence 
we have nothing left to make her mount to- 
wards the Earth’s Orbit, but the weaker At- 
traction of the Earth itfelf. It is here I con- 
ceive where the Difficulty lyes; and in ‘turn- 
ing up again it appears to me the prevalent 
Attraction of the Earth is neceflary: Other- 
wife fhe would move from her Conjunction 
(not indeed down to the Sun) but forward in 
a feparate Orbit of her own, incurvated to ” 
the Sun, and bent from the Earth, which muft 
feparate her from rolling about the Farth asa 
Satellite. aetaammntie 


P. Have 
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P. Have you done? | Pe ade 
M. I may not perhaps have fpoke fo in- ~~~ 

telligibly as I could with; but what I mean . 
in fhort is this. The Orbit of the Earth is e- 

very where equally diftant from the Sun ; 
therefore the Earth never yields to the Sun’s 
Attra@ion: For as‘its Gravitation would car- 

ry it down to the Sun, and its projectile Force 
would carry it to a greater diftance from him ; 
. by a Compofition of both Forces it keeps ftill 

at an equal Diftance from him, But the Moon 
fometimes defcends nearer the Sun, and after 

that afcends to a greater Diftance from him : 
- And this rifing toa greater Diftance is not re- 

lative but abfolute. For when the Diftance 
between two Bodies is changed, one of the 
two at leaft muft have a real and abfolute Mo- 
- tion ; and it will not be faid, I believe, that 
this real Motion belongs to the Sun. Now 
when the Moon moves abfolutely to a greater 
Diftance from the Sun, it muft be by moving 
againft the whole Force of his ftronger At- 
traction, by means of the weaker Force of 
the Earth ; which appears to me really impof_i- 

ble. Andif this be fo, it muft be a falfe Expli- 
cation of the Axiom, which makes it contra- 

dita plain and felf-evident Truth, viz. When 
two unequal Forces are at once impreffed on the 
- fame Body in contrary Directions, it muft yield 
to 


get, 
Conference. 


MATHO: or, The 


to the fironger and not to the weaker. 


wy P. «I both underftand what you faid hefore, 


‘e 


and what you fay now, very well ; nor do J 
fee at prefent what can be reply’d. 

MM. It appears to me likewife, that we may 
come to the Solution of this Difficulty very ea- 
fily thus. Imagine the Earth to ftand fill in 
the fame Point of its Orbit, hindered by fome 
Power or other from yielding to the attractive 
Force of the Sun, while the Moon performed 


cher menftrual Courfe about it: And if the 


Attraction of the Sun were ftronger than that 
of the Earth, fhe muft yield to that prevalent 
Force, and be carried off from the Earth. 
Now when the Earth has its projectile Force 
umprefied upon it, no new Force 1s impref= 
fed upon the Moon, except that in a parallel 
Direction always to the Orbit of the Earth: 
And ¢his, as has-been obferved, could never 
help to carry her upward from ne Conjunction ; 
but would rather bend her Courfe concentrical 
to the ‘Earth’s, 


Cll. P. Your Reafoning becomes clear 
and intelligible, MJazho, by arguing thus from 


the Point of the Moon’s Conjunction ; But 


if the Limit of equal Attraétion between the 
Earth and Sun lay within the Moon’s Orbit, 
it feems no lefs true, that fhe would be drawn . 

out 
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out of her Courfe from any Point in the inte- , Seventh 
rior half of her Orbit. | | Capel 

M, Pray make me underftand how this 
could be. ? g 

P, lf this Limit were at the Diftance of 

__40 Semi-diameters of the Earth (ex. gr.) from 

“its Center, that is, 20 Semi-diameters with- 
in the Orbit of the Moon ; imagine a Semi- 
circle concentrical to the interior half of her 
Orbit, defcribed through this Point. And 
fince the Attraction of the Sun is nearly as 
great-as the Earth’s Orbit, as at the Point of 
the Moon’s Conjunétion, this Semi-circle will 
fhew every where the Limit of equal Attrac- 
tion between the Sun and Earth ; and there- 
fore it fhews that the Moon is within the 
ftronger Attraction of the Sun through the 
whole interior half of her. Orbit. 

M. Itis very plain. I conceived the Limit 
of equal Attraction confined to one Point ; 
namely, in a Line reaching from the Center 
of the Earth to the Center of the Sun: But 
this Semi-circle fhews me the whole Bounds 
of the Sphere of the Earth’s Attraction, with 
refpect to the Sun. For if the <emi-circle 
were turned round on its Radius which paffes 
through the Center of the Earth, it would 
form an Hemifphere circum{cribing the Earth’s 

‘Attraction, and dividing it from the Sun’s fu- 
‘petior Force, | P.. This 
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oSeverth P| This feems to me a natural Concepti-. 
tev on of the Cafe. 

M, If then we have reafoned Hohee hi- 
therto, this Condition, I think, ought to be 
added to the Axzom Atink 3 US. Not only 
that the parallel Forces act equally on all the 
Bodies of the Syftem ; but that the whole 
Syftem yield to thefe Forces, or be equably 
catried along by them. Otherwife we fhall 
fo explain this Propofition, as to make it con- 
tradict the felf-evident rath I mentioned juft - 
ie 

P. Thefe are the Conditions on which you 
faid the Senfe of the Axiom was plain and ob 
vious. Now it would much conduce to the 
clearing up of this whole Affair, if you could 
fhew by plain Examples ‘that the Axiom holds 
on thefe Conditions, and cannot hold without 
them. 

M. Let me take a little Time.to digeft my 
Conceptions. 

P, Take your own Time.- 

M. Let us firft fuppofe that two Bodies 
were carried along in a free Space, with equal 
Celerity, and in the fame Direction, by the 
parallel Forces. They would then be relative- 
ly at reft, or they would not change Diftance 
with refpect to each other: And in this Cafe it 
is eafy to fee that a {mall Force. might make 

2 them. | 
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them approach to, or recede from one another. meee 
Let them be ten Feet afunder, and carried —-\—_g 
down at the rateof ten Feetin a Minute; and 
let the /a/?, or greate/t of the two, attract that 

which is before it, at the rate of one Foot in 
aMinute. I choofe thefe {mall Numbers and 
Quantities, that the Imagination may not be 
perplexed with Diftances and Forces almoft 
incomprehenfible. 

P. You do right to make the Suppofition 
as fimple as poffible : That is the readieft way 
to come at the Truth. 

M, In thefe Circumftances the two Bodies 
would come together in ten Minutes, after 
the uppermoft or laft had moved an hundred 
Feet, and the wndermoft ninety: For here in 
every Minute the Motion of the uazder Body 
is retarded one Foot by the Attraction of the 
upper ; and in effect it is the upper Body which 
approaches the /ower, or runs over the whole 
relative Diftance between them; Or it is the 
upper Body that defcends with the parallel 
Force in thisCafe, and not the wxder Body that 
mounts again{ft it. That I take to be an abfo- 
lute Impofibility. But now if we fhould fup- 
pofe the upper Body to be detained in any man- 
ner, or hindered from being carried along by this 
parallel Impreffion, while the /efer and /ower 
Body were left to follow its Impulfe ; this latt 

would 
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Comment. would then be carried down from the other at 
ty the rate of nine Feet in a Minute ; which is 

the Difference betwen the Effects of the two 
Forces, 

P. All this is undeniable. 

M. Let us farther fuppofe while the upper 
Body remains fixed and immoveable, that the 
under Body, ten Feet diftant from it, receives 
a tangential Impulfe, in fuch Proportion as _ 
would make it revolve about the other in a~. 
Circle, if the parallel Forces did not at? and 
it is equally undeniable that this Body could not 
rife againft the parallel Force, which is ten 
Times ftronger than ¢4af wherewith it is at~ 
tracted to a Center. For the whole Force of 
the Attra&tion is not oppofed to this ten-fold. 
greater Force, but in one Point. 

P. If one Degree of Force overcome fen, 
certainly nine of them muit be overcome by 
nothing, | 

IM, Laftly, If we fhould now fuppofe the 
upper Body not fixed, but moving along by 
the parallel Impreffion, the under Body recei- 
ving the tangential Impulfe, as before, would 
then revolve about it; not by rifing abfolutely 
again{t a greater Force, but by the other Bo- 
dy’s falling down, and its getting relatively te 
the upper Side. 

P, It appears to me, Matho, you have 

purfued 
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purfued your Suppofition fairly enough, and go", 
fhewn what you undertook. eee Pine 


CIII, M. It thews, if I have reprefented 
Things right, that when both the Bodies are 
carried equally along by the parallel Forces, 
their relative Motions are not thereby difturb- 
ed; but that without this Condition the Syftem 
itfelf is diflolved. For where the upper Body 
was {uppofed not to be carried along, the wz- 
der Body was carried off from it: Nor could 
this laff revolve about it then in a Circle, 
though impelled by a projectile Force. And 
this is applicable to the Moon, if the Limit of 
equal Attraction between the Sun and Earth 
fell within her Orbit. She would be carried 
off by the ftronger Force of the “Sun in 
every Conjundtion: Unlefs indeed we fhould 
have Recourfe to the Interpofition of the Deity 
to prevent this, Which if it could be fhewn 
neceflary I fhould not be againft : But for one 
to have Recourfe to fuch Interpofition here, 
though it were neceflary, would be to give 
up the Axiom. 

P. More, I think, needs not be faid on this 
Head. 7 
_ MM. We may vary the Conditions of the 
Suppofition a little, till we come to the Cir- 
cumftances in which only the Moon, as I con- 

Vor. I. 13) ceive, 
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ceive, could revolve about the Earth—— 
Thus, while the parallel Forces carry along 
the two-Bodies at the Rate of ten Feet in a 
Minute, we may fuppofe that the upper Body 
attracts the /ower juft fo muclr in that Time : 
In which Cafe the /ower Body would move 
neither Way, but remain abfolutely at Reft ; 
and the wpper would run over the whole Di- 
ftance between them. If here the /ower Bo- 
dy received a projectile Impulfe in due Pro- 
portion, it would revolve about the other, not 
by rifing abfolutely againft an equal Force ; 
but by the upper Body’s being carried down, 
and coming in below it. But if we fhould 
fuppofe the wpper Body fixed, fo as not to 
yield to the parallel Force, the other without 


a tangential Impulfe would remain fufpended 


between equal Forces, at the Diftance of ten 
Feet {till from the greater : And if this /effer 
Body received a tangential Impulfe, it would 
then be thrown off at a Side from the greater; 
but could not. revolve about it. And this 
would be the Cafe between the Earth and 
Moon, if the Limit of equal Attraction fell 
upon the Moon’s Orbit ; or if fhe were e- 
qually attracted by the Earth on the one Side, 
and the Sun on the other. : 
P. J have nothing to reply; every Thing 

feems as plain here as in the former Cafe.— 
M, We 
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M. We may in the laft Place fuppofe that Sent, 
the parallel Forces impelled the two Bodies at —~—~ 
the Rate of but one Foot in a Minute, while 
the wpper Body attracted the /ower at the Rate 
of nine Feet in that Time. And in thefe Cir- 
cumftances the upper Body would only move 
one Foot by the Force of the parallel Im- 
preffion, while the /efer’moved nine Feet 
againft it: But here it moves by the ftronger 
Force, and the whole Syftem yields to the 
parallel Impreffion a Foot ina Minute. And 
though now the Defcent of the greater Bo- 
dy were impeded, the under Body by this 
ftronger Attraction would neverthelefs come 
up toit. IPfthen ¢h7s Jaf received a projectile 
Impulfe, to give it a-centrifugal Tendency, 
it would revolve about the other as a central 
’ Body, being within the Sphere of its more 
powerful Attraction, and having no where in 
its Revolution a fuperior Force to overcome.— 
Nay, though now both Bodies fhould receive 
an Impulfe oa PAye in parallel Directions, and 
at right Angles to the frit" parallel Forces ; or 
though the firft parallel Forces now tended to 
adiftant Center, fo that thzs Sy/fem revolved c= 
bout that diftant Center ; the /efer of the two 
Bodies would {till perform its Revolutions 
about the greater ; all thefe different Impref- 
fions being ftill regularly maintained by fome 
B23 powerful 


~ 
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Conttrence, Power ful and mighty Hand. Which is exact- 
—~—~ ly the Cafe of the Moon, more powerfully at- 
tracted by the Earth than by the Sun; or when 
the Limit of their equal Attraction falls, with- 
out her Orbit. 

P. To ufe yourown Words, Mazho, the 
fame Things are fo often to be named, and 
the Conditions fo often to be repeated, that 
there is fome Difficulty in following the diffe- 
rent Steps of your feveral Suppofitions : But 
when they are diftin@ly conceived, the Rea- 
foning feems very clofe. From the frft Sup- 
pofition it appears that the Moon could not re- 
volve about the Earth, if the Limit of equal 
AttraGtion between it and the Sun fell within 
her Orbit ; and the /écond thews that it would 
not be enough to make her revolve, though 
that Limit coincided with her Orbit. Whence > 
it muft fall without the Space fhe revolves in, 
according to the Conditions of the third Sup- 
pofition. But it is certainly Time now to 
leave this Subject, fince we have nothing more 
to fay about It. | 

M. Permit me firft to afk you a few Quef- 
tions. 

CIV. Pray tell me, does any of the Di- 
flances afligned to the Sun bring thes Limit 
of equal Attraction between the Earth and 
him, within the Orbit of the Moon ? 


2 Pot 
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P, Ifthe Sun's Diftance from’ us. were on" 
34.000 Semi-diameters of the Earth, as fome—~— 
have fuppofed ; that Limit would fall, ata 
middle Rate, 26, and fometimes 29, Semi- 
diameters of the Earth, within the Moon’s 
Orbit ; that is, about 104000, or 116000 
Miles nearer the Earth than the Moon. 

M. Then that Diftance mutt certainly be 
too great; for it is inconceivable that fuch a 
large Portion of the Moon’s Orbit fhould lye 
within the Regions of the Sun’s ftronger At- 
traction. | | 

P. The whole interior Half of her Orbit, 
Matho, would then lye a great Way withia 
his ftronger Attraction ; as has already been 
obferved : In which Cafe, the Earth’s Force 
on the Moon would fometimes be little more 
than a fourth Part of the Sun’s Force upon 
her. And here it is very remarkable, that 
the weaker the Earth’s Force were on the 
Moon in Comparifon of the Sun’s, the more 
equal the Sun’s Force would be on both the 
Earth and Moon, and the Directions, in which 
it acted on both, more nearly parallel: So 
that the Conditions required, according to the 
aforefaid Explication of the Axiom, for dif- 
turbing the Moon’s Motion leaft, (wz. That 
the Sun attract both the Earth and her equally, 
and in parallel Directions,) would be attend- 

yun 72 ed 
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Pcie ed with another Condition, which would dif- 
“~~ folve it quite ; namely, a great Excefs of the 
Sun’s Force above the Earth’s upon her. And 

thefe inconfiftent Conditions muft always en- 

creafe together, | 

M. Let me confider this a little, The 

greater the Sun’s Diftance from us is, the more 
equal his Force upon the Earth and Moon will 

be; becaufe the Difference between the Squares 

of the Diftances of the Earth and Moon from 

him muft be thelefs, And likewife the greater 

his Diftance is, he muft attra@t both the more 
nearly in parallel Directions, But the greater 

his Diftance is, the nearer the Limit of equal 
AttraGtion betwixt him and the Earth muft 
approach to the Earth; or, the lefs the Earth’s 
Force on the Moon mutt be in Refpect of 

his, I fee it very plainly, Phélow 5 it is 

as you fay. Thefe inconfiftent Conditions 

muft encreafe together. And this Confidera- 

tion feems to make the Explication of the 
Axiom fomewhat irreconcileable to itfelf 

For furely it could not be pretended that the 
‘Motion of the Moon would be more irregular, 

if fhe were more attracted by the Earth than 

by the Sun ; and yet the greater the Earth’s 
Attraction were upon her, the lefs equal fhould 

the Sun’s AGion be on both her and the Earth. 
—Pray inform me next, if the Lumut of 
| equal 
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equal Attraction between the Sun and “Fupzter, sien. 
or between the Sun and Saturn, fell within v—-~ 
the Orbits of their Satellites ; could that remark - 

able Proportion be then obferved between the 

_ Cubes of the Diftances and the Squares of the 
periodical Times of thofe Satellites ? 

P. It could not; for that Proportion is a 
neceflary Confequence of thofe Satellites being 
attracted to the Centers of their refpective 
Primaries, by the fame Law as the Primaries | 
are attracted to the Center of the Sun: That 
is, that their Gravitation to their Primaries be 
increafed, as the Squares of their Diftances 
from thefe Primaries decreafe. Which Law 
could not obtain, if they gravitated more to 
the Sun than to their primary Planets. 

M. It feems then, what could not agree to 
the Syftems of ‘fupiter, or Saturn, could as 
little agree to the Syftem of the Earth and 
Moon. For, tell me, if 3 or 4 Moons re- 
volved about our Earth, would not they ob- 
ferve the fame Proportion between the Cubes 
of their Diftances and Squares of their perio- 
dick Times. | 

P. They would obferve the fame Propor- 
tion; for they would gravitate the fame Way 
to the Earth, as the Satellites of “fupiter or 
Saturn do to thofe Planets. And it is obfer- 
vable here, Matho, that the great Author, 

EK 4 to 
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cfeerth to whom we owe the Difcovery and whole 
“—-—~ Theory of Gravitation, makes the fame Sup- 
pofition of more Moons revolving about our 
Earth; and concludes they would all obferve 
this Proportion, and therefore the fundamental 
Law of Gravitation, where the attracting 
Forces are reciprocally as the Squares of the 
Diftances from the attracting Body *. , 

I.. But they could not obferve that Pro- 
portion, nor this fundamental Law, if they 
were a thoufand Times, or twice, or but more 
attracted to the Sun, than to the Earth? 

P. They could not then fo much as revolve 
about the Earth, if we have reafoned rightly 
on this Point before. | 

M, Abfolutely peaking gs according to this 
Senfe of the Axiom, it is poffible that the 
Moon might revolve about the Earth, though 
the Limit of equal Attra@tion between the Sun 
and it approached to it’s very Surface ? 

P, That is too extravagant a Suppofition, 
Matho, and makes. the Earth’s Attraction of 
little or no Ufe at all to the Moon’s revolving 
about it. 


* $i Lune aus circum terram revolverentur, perin- 
de ac fit in Syftemate Saturni vel Fovis : harum tempora 
periodica (per argumentum induétionis ) obfervarent leceem 
Planetarum a Keplero detectam, et propterea harum vires 
centripetz forent reciprocé ut quadrata diftantiarum a cen- 


tro terre, Philofaph. Nat. ey Math. Lib. “(i Schol. 
Prop, 4: M. Yet 
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what is afferted: For why fhould any Regard ~~~ 
be had to the Earth’s Attraétion, if the Mocn 
might revolve about it, and yet gravitate a 
thoufand Times more to the Sun? Or is it 
impoffible that the Sun fhould attract at the 
Surface of the Earth, as ftrongly as the Earth 
itfelf ? 
P. It is poffible more Ways than one: | 
But in that Cafe all Bodies on the Surface of 
the Earth would be loofe, or in Sufpenfe be- 
tween two equal and oppofite Attractions, and 
could not therefore revolve with the Earth on 
its Axis: Their centrifugal Force would throw. 
them off towards the Sun. 
M. Might not the Moon revolveabout the 
Earth at four or five Times the prefent Di- 
{tance from it; provided the Sun attracted the 
Earth and her equally? 
P. Pray when will you have done with 
your Queftions? 
M. Very foon; Anfwer this. 
P. If the Sun were at fuch a Diftance 
as to attract the Earth and Moon equally, 
in that Cafe the Limit of equal Attraétion , 
would draw nearer the Center of the Earth, or 
fall more than 200 of its Semi-diameters 
within the Orbit of the Moon, when fo far 
removed, 
| M. 'Thete 
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feynth —-sM. Thefe feveral Confequences ought, I - 

tev think, to have been confidered. You faid 
that the Moon, by her Gravitation to the Cen- 
ter of the Earth would fall 16 or 17 Feet 
towards it in a Minute? 

P. So much fhe is attrated from the Di- 

_reétion of her projeétile Force in that ‘Time ; as 
the fame great Author has fhewn. 

M. And that on thefe Principles the Time 
of her falling quite down to the Earth is ca~ 
fily computed ? 

P. With no great Difficulty. 

M. Now Ihave done with my Queftions, 
and fhall ftick to the firft Reafon why the 
Action of the Sun over the whole Syftem does 
not draw the Satellites from their primary 
Planets; at leaft till I fee fronger Arguments 
againtt it. 

TEE he Gortition you add is reafonable. 

M. At the fame Time though I think it’ 
fhould ftumble every Body, and they mutt 
def{pair of ever underftanding thefe Motions, 
if the Explication of any Axzom {ufpended the 
plain and felf-evident Truth I mentioned be- 
fore; or fhewed that, when two unequal 
Forces act at once on the fame Body in con- 
trary Directions, it may yield to the weaker 
in Oppofition to the ftronger. 


Pues 
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Conference. 
it will be the more difféult to affign any other ww 
Reafon than we have done, why the /econdary 
Planets are not carried off from their Przma- 
ries by the Action of the Sun. 

M. Do you want to be relieved, Phrlon ? 

P, Very much: You afk Queftion after 
Quefition without Mercy. 

M. 1 am glad of this Confeffion: My 
Imagination is a little fatigued with thefe Ni- 
ceties, and not ftrong enough to enter on a 
new Subject ; though I have not half done 
with the Particulars I defigned to afk. There- 
fore I fhall be with you again very foon. 

P. Then we mutt agree for the future how 
long we are to difcourfe, and not talk on at 
your Difcretion, 


M., We may think of that hereafter. 


The 
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Matho defires to know why the Secondary Pla- 


nets might not have revolved feparately 
about the Sun, as the immediate Center of 
their Motion ? If the Diftance of the Satel- . 
lites from their Primaries had been greater’ | 
or lefs, what muff the Confequences have 
been? That there may be more Bodies in 


the folar Syftem than are difcoverable by us. 


In what Proportion the centripetal Force is 
ancreafed or diminifhed, as the Planet is 
nearer to, or more remote from the Sun, 
From what Caufes the centrifugal Force be- 
comes greater or lefs. Itis fhewn neceffa- 
ry, by bringing the centripetal and centri- 
fugal Forces to an Equilibrium, that the 
Cubes of the Diftances of the Planets from 
the Sun muft be as the Squares of their Pe- 
riodical Times. And contrarily, as this 
Proportion holds in fact, from thence it ts 
fhewn, that the centrifugal, and therefore 
the centripetal Force, muft be inverfely as 
the Squares of the Planets Diftances from 
the Sun, 


% 
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CV. P. | FIND, Matho, you keep your Conference. 
Word punctually ; wherefore let 
us now fettle how long we are to difcourfe. — 

M. J have obferved, PAz/on, when aMan 
is every now and then looking at his Watch, 
to fee whether the Hour be near, or paft, his 
Head is more fet on what heis todo, than 
what he is doing: So pray let us begin with- 
out any fuch Condition. 

P. You will have every Thing your own 
way. 

M. My third Difficulty, as you may re- 
member, was, Why the Secondary Planets 
fhould not revolive dire@tly about the Sun, | 
rather than about other Planets, which revolve 
about him? For there is a Simplicity in all 
the Works of Nature, though ftill pregnant 
with Variety of Effects; fo that there muft 
be fome weighty Reafon for thisextraordinary 
Complication, and compounding of circular 
Motions with circular Motions. 

P. It is very true; this could not be done 
without Choice and Defign. The Great 
Architeét of Nature might have difpofed thofe 
Bodies in other different manners; but. pof- 
fibly in none either more wonderful, or more 
ufeful. The Power and Knowledge difplay- . 
ed raifes our Wonder, you find, to the great- 


eft 
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coh. eft Height ; the Mind finks under the Vari- 
t—-— ety ; for ftretching to get a full View, it is 
foon forced to flacken in the Attempt: And 
as to the Ufefulnefs, it is furely the moft ex- 
tenfive we could conceive. 

M.1I know from Experience how foon the 
Mind is forced to flacken ; but have no No- 
tion of the extenfive Ufefulnefs of this com- 
plex Machination, which is the main Lye 
want to be informed in. 

P. You will difcover this yourfelf as we go 
on: In the mean time jt is eafy to perceive 
thus much of the Defign. The Sun, as was 
obferved before, 1s the Fountain of Heat and 
Lighttothe whole Syftem: Upon this account 
the Poets fometimes called him the Eye of the 
World ; and for the fame Reafon you inferred 
that he was to be a Body of exceeding Mag- 
nitude and Grandeur, in refpe& of the Planets 

~ that roll round him, 

M,. I do remember it. 

P. Yetit was not poffible that ail the Parts 
of the Syftem; as well the remoteft, asthofe 
that lye neareft to him; fhould enjoy this 
Advantage of his Heat and Light equally. 

M. It was not: Foras the Center of the 
Syftem was the moft proper Place for difpenf- 
ing thefe with the greateft Equality, it necefla-~ 
sily follows that, while the Diftance from 


the 
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the Center is increafed, the Influence of his Tight 
Rays muft be lefs perceived. ayn 

P, Wherefore, though Mercury, which 
is next to the Sun, and perhaps Venus the fe- 
cond from him,  fufficiently enjoy this kindly 
Influence from his direct Rays; yet our Earth, 
which lyesat a greater Diftance, hath a Moon 
toattend it: And itis by her throwing back 
on the Earth his reflected Splendor, that we 
enjoy the Light of the Sun more ways than 
one; and our Nights, efpecially in the Win- 
ter Seafon, borrow a fecondary fort of Day 
from the Orb of the Moon. 

M, I have often indeed admired the Diffe- 
rence of the Winter and Summer fu// Moons: 
When the Nights are long, the full Moon 
mounts high in the Heavens, and fheds a 
ftrong Light; but in the Summer Months 
fhe creeps dimly among the Clouds and Va- 
pours near the Horizon: The Reafon of 
which, I think, is not difficult to be 
found out. 

P. It is rather neceffary it fhould be fo; 
but to proceed; As Yupiter is much farther 
removed from the Focus of the Syftem (if we 
may fo call the Sun) four Moons roll about 
him, which, by their quick Revolutions, 
varioufly illuminate the Hemifphere of that 
Planet turned from the Solar Rays, and plea- 

fantly 


(64 MATH O: or, The 

cont fantly diverfify his Nights, though otherwife 

“——— remarkably fhort.. For (if we might call the 
Revolutions of thofe Satellites by the Name 
of Months, as we do thofe of our Moon): 
fome of the Months in ‘fupzéer are not fo 
long as two Days with us, confifting of but 
about forty-two Hours; others of them are 
lefs than four of our Days, and the longeft 
of them, which contains forty of the Days in 
Fupiter, is hardly equal to feventeen Days 
with us. Whence fome or other of thefe 
‘Moons muft either be in the Oppofition, and 
fhine with full Luftre, or in the Conjundétion, 
or in the Quadratures, almoft every Night. | 
Befides, thefe Moons, by their manifold E- 
clipfes (while they frequently dip into the Sha- 
dow of their Primary, often obfcure the 
whole Body of the Sun, and fometimes in- — 
tercept the Light of one another) afforda moft - 
entertaining Profpect, and inftructive Pheno- 
mena to the Inhabitants of that Planet, if any 
fuch there be. 

M. This is really a noble, and (if I may 
fo fay) an expenfive Contrivance for reflect- 
ing the Solar Rays on all the Parts of this large 
Planet: Though he does not enjoy fo ftrong 
a Light as our Earth; yet I perceive he hath 
a far moredelightful Variety of Splendor. 


ee his 
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the Light on all the Parts ae the Primary oJ. 
Berets is the more curious, if we confider 
that at great Diftances from “fupzter’s Equa- 
tor the lower Moons cannot be feen; the 
Curvature of his Surface intercepting them 
from the Spedtator’s Eye: .Therefore the 
other Moons are raifed above thefe, to give 
Light (as it would appear) to thofe in greater 
Latitudes. | 

M. That feems really to be the Defign. 

CVI. P. The Contrivance is ftill heighten- 
ed when we come to Saturn, the remoteft of 
the Planets. He hath five Moons conftantly 
rolling round him, which varioufly throw in 
the Shorea Light of the Sun on his dittant 
Orb: And many -fuppofe, becaufe of the 
dJarge Interval between the fourth and fifth, 
that there is a /fixtb revolving there ; though 
the Telefcope has not yet been able to difco- 
ver it. Thefe, efpecially the four innermoft, 
refemble ‘fupiter’s Moons in the Smallnefs of 
their Diftance from their Primary, and Quick. 
nefs of their Revolutions about it: Therefore 
they diverfify Saturn’s Nights Lene in all 
Probability are likewife but thort) with various 
and beautiful Appearances of the fame Nature 
as in Fupiter. But befides all this, he is fur- 

os ieee F rounded 
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ovisth rounded with that fublime dnd ftupendous 

—~—~ Arch, which we mentioned elfewhere ; and 
to which nothing is found é¢qual, or like, in 
all Nature, fo far as Mortals hitherto know. 
What a grand and noble Sight muft it be, to 
behold in the Night time, fuch a lofty re- 
fplendent Arch, rifing from the Hofizon on 
each Side, and ftretching up to the Heavens; 
which, as the Diftance from it encreafes, 
feems the more auguft and ftately ! This pro- 
digious Aznulus itfelf probably turns round on 
its Axis ; for it is reafonable to fuppofe, that 
no Body in Nature fitted for fuch a Motion, 
is without it. Thus the Shadow of the inte- 
rior Planet, which always falls on one of the 
Sides of this Ring, when the Sun has a De- 
clination to either Tropick, muft foon be re- 
moved, and the Light of the Sun reftor’d. 

M. Let me afk you, Does the Plane of 
this Reng fall in with Saturn’s Equator ? 

2. wt oes. 

M, Then I eafily conceive that the Shadow 
of Saturn mutt be projected on that Side of it, 
towards which the Sun declines. Pray go on. 
Thefe Appearances are new and fingular, as 
if one were inventing fomething to amufe the 
Fancy. 

P, It is not eafy to reckon up the feveral 
different Appearances which this mighty vault- 

ed 
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ed Body muft make to the different Parts of , Het 
the Planet ; or rather to a Spectator there ree —~— 
fiding. At fome Times of Saturn’s Year, 
and in certain Latitudes from his Equator, it 
eclipfes the Sun every Noon, as he declines 
more or le{s to the oppofite Side, And though 
the Duration of thefe Eclipfes be ftill varying, 
yet they can never laft long, if the diurnal 
Rotation of the Planet on its Axis be as quick 
as that of Supzter. 

M. Pray how far is the inner Edge of the 
Ring diftant from the Body of Saturn ? 

P. About fix or feven times the Semi-di- 
ameter of our Earth; and they reckon the 
Ring itfelf to be as broad. 

M. Then I conceive, methinks, fince the 
Plane of the Reng falls in with Saturn’s E- 
quator, and fince there is fo large a Space 
open between it and the Body of the Planet, 
that in fome Places where it is Winter, and 
the Sun declines to the oppofite Tropick, he 
muft appear under the Rzmg at Mid-day, fhin- 
ing through between it and the Body of the 
Planet : And contrarily, in Places more re- 
mote from the Equator, the upper Part of the 
Ring mutt eclipfe him at Noon-day: And 
that thefe meridian Splendors and Eclipfes 
muft ftill.extend farther towards either Pole, 
the farther the Sun declines to the cppofite 

ez Side, 
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Continwe, Side. For if the Arch of a Bridge lay South» — 
‘~~ and North, the Light below and Shadow 
above muft become fhorter or longer, as the 
Sun rofe higher in the Morning, or defcend- 
ed lower towards the Weft in the Evening. 

P. This is indeed finely imagined ! 

M, Since thefe things are fo, I] am entire- 
ly for a diurnal Rotation of Saturn on his Ax- 
is; otherwife thefe Eclipfes would laft, I pre- 
fume, for fome of our Years. But pray 
what can the Defign of this extraordinary 
Contrivance be ? | 

P. Alas! Matho, this is what I am not 
able to tell you. The greateft Men have hard- 
ly attempted this in Conje@ure ; and thofe, 
who have ventured to make Suppofitions, 
have talked rather as if they had been thinking 
of the Ruins of fome decayed Fabrick, than the 
Works of an Almighty Being. From all Ap- 
pearances it feems to be a Work fill in Re- 
pair, and anfwering flill the fame Purpofe for 
which it was originally contrived. Thus much 
only I think we may venture to fay, That it 
was originally defigned for fome greater Pur- 
pofe than barely to reflect the borrowed Light 
of the Sunon the Globe it furrounds : Since dur- 
ing one half of the Year in Saturn it intercepts 
as much Light, as it reflectsthe other. And cer- 
tainly the Purpofe it ferves for, whatever that 

may 
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may be, cannot be lefs noble, than the Struc- 
ture itfelf is ftrange and fingular. 
_ M. How comes it then, Philon, that we 
fhould fo ardently defire the Knowledge of 
‘Things which are without our Reach? Are 
thofe Defires unreafonable ? or is the Accom- 
plifhment of them only impoffible? If the 
Defires. themfelves are unreafonable, why 
fhould they be fo ftrong >? If they are not ; 
why fhould it be impoffible to gratify them ? 
P; You afked this before, as a Queffion, 
Matho; and now you urge it as an Objection, 
In the Purfuit of Knowledge we fhould pro- 
ceed by Degrees and with Attention: Every 
Thing in Time will appear confiftent : We 
cannot difcover the Reafons of Things by 
Precipitance and Impatience. We know not 
all the Wonders in our own Bodies, and 
therefore ought to be the lefs impatient, that 
we know not all Wonders in the Univerfe 
round us. You inferred perfectly well before, 
That we can have no rational Defires, but 
qhat were defigned to be gratified. ‘The Me- 
thods of Senfe are not accommodated to the 
finifhing our Enquiries, or the full Attainment 
of Knowledge. An Eternity of fenfitive Life 
would be the greateft Mifery to a rational Be- 
ing, and could never have been propofed by 
the Author of the rational Nature. An E- 
Ber ternity 
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Confrence, tetnity of Sloth and Inactivity to an adfive 


wy~ Nature is no lefs abfurd. We are fo framed 
as necefiarily to have interminable Views ; but 
have not enough confidered what would be 
the confiftent Employment of interminable 
Exiftence toa rational and active Being. The 
Confideration of thefe Things would carry us 
a great way, and is foreign to our Purpofe. 
M, You afte, I perceive, to talk myfte- 
rioufly ; and for all that I underftand fo much 
of what you fay as gives me Pleafure; But, to 
leave a Subject you are unwilling to enter up- 
on at prefent, tell me,— 


CVII. If the remoter Planets had thofe 
Moons to attend them, in order to compen- 
fate their Diftance from the Sun, by reflect- 
ing on them his borrowed Splendor ; how 
comes it that Mars has none ? He is more 
remote from the Sun than our Earth, which 
notwithftanding hath an Attendant to caft 
upon it this fecondary Light. 

_P. We cannot be certain that Mars is 
without a Satellite ; the Learned are rather 
of Opinion that he hath one, though it be 

‘~ pot confpicuous to the Inhabitants of our 
Globe, becaufe of its Smallnefs : For as Mars 
is one of the leaft of the Primary. Planets, it 
would be againft the Order of Nature, if he 

carried 
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carried along with him a larger Secondary. ounfiete. 


_ And it is the more probable that he is not un- “wo 
attended, becaufe his Diftance from the Earth : 
is greater than the Diftance of the Earth from 
Venus: And fome-reafonably fuppofe that even 
Venus too hath a Moon attending her. So that 
if there be Room between the Earth and Venus 
for each to have a Satellite, without difturb- 
ing the one the other, there is {till more 
Root between the Ear th and Mars for this 
Purpofe. 

MM, This Increafe of Diftance cannot indeed 
be for nothing; nor can we imagine that any 
of the Planets: would have been fet at greater 
Diftances from the Heat and Light of the Sun, 
without a weighty Reafon. 

P. A Satellite of this Planet likewife mutt 
be more difficult to be obferved, becaufe the Se- 
condary of a fall Primary mutt revolve at a 
lefs Diftance from it. 

M,. Vf then both Mars and Venus have 
Moons attending them, there will be zew Bo- 
dies in our Syftem. 

P, Though as old as the Syitem itfelf, 
they muft be new tous, as Saturn and ‘fupi- 
ter’s Moons were, which lay hid from the 
Eyes of Men, through all paft Ages, and muft 
have ftill remained unknown, had not the hap- 
py Invention of the Telefcope difcovered them, 
not verymany Yearsago. F 5 M. At 
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coe: MM. At this rate we cannot be certain that 


‘—v-— we know all the Bodies of our own Syftem. 
P, Nothing that concerns the Welfare of. 

the Syftem depends on our Knowledge. The 
Ancients thought they knew all the Bodies of 
the Syftem, when they reckoned but eight of 
feventeen which we know. Neverthelefs con- 
cerning this Matter I would have you conceive 
thus._——The Solar Syftem, with refpe& to 
us the Inhabitants of the Earth, confifts of 
thofe Bodies which we can perceive: But if 
a Spectator were to be carried from one part 
of the Syftem to another, he would lofe Sight 
of fome Bodies that were before con{picuous 
to him, and athers he knew nothing of before 
would come in View, Thus were he placed in 
Saturn, he could perceive none of the inferior 
Planets, except Fupiter, which would appear 
to him fo to move about the Sun, as Mercury 
appears to do to us; but at a fomewhat greater Di- 
ftance : Yupiter’s greateft Elongation from the 
Sun appearing ‘there to be about thirty-feven 
Degrees, and Mercury's here about twenty- 
~eight. As to Mars, Venus, or our Earth, a 
Spectator placed in Satura could never know 
that there were fuch Bodies in Nature, unlefs 
he chaneed to efpy them like dark Spots in the 
Difk of the Sun, while they paffed in their 

— getrograde Motion, between that Luminary and 
| his - 
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his Eye ; as we fometimes perceive Venus and oie... 
Mercury. And from this accidental View of —~~—~ 
fuch Slack Points in the midft of the Light, 
he could not in the leaft conjecture what they 
were ; or that they were Planets carried by 
the fame Laws about the Sun, as Saturn him- 
felf is. Yet he would have a glorious Hea- 
ven over his Head, illuminated with five 
bright Moons, (or fix probably) befides the 
wonderful pendulous Arch we {poke of, and 
the innumerable Hoit of fixt Stars. The fur- 
prifing Phenomena of thofe nearer Bodies 
would make him look upon Saturn as the 
moft delightful Seat in Nature. Nay, when 
the Spectator had come down fo far as Fupr- 
ter, he could even there perceive none of the 
four inferior Planets, unlefs by the fame Acci- 
dent as in Saturn, or the Help of better In- 
ventions than have been hitherto difcovered. 
If we fuppofe him affifted with fuch Helps, 
and that he had Skill to make Obfervations, 
he might ftill fee the Train he left behind 
him, but not the noble Appearances they 
made in the upper Planet : But this could not 
be a Sight for common Eyes, or for daily Ufe. 

MM. It muft be fo: For, if we may com- 
pare {mall Things with great, the moft ftate- 
ly Fabricks fhrink into a diminutive and con- 
fufed Appearance, when we are removed but 

2 a few 


7 A. MPL FO Pon ihe 
co. a few Miles from them ; and others we did 
_ ‘Sv not formerly attend to grow magnificent and 
ftately as we draw near them. 

P. That is the very Cafe here: Fupzter in 
the Approach would {well immenfely to the 
Eye, fo as to make the Grandeur of Saturn 
to be quite forgot ; and befides the Firmament — 
of fixt Stars and the fuperior Planet Saturn, 
the Spectator would here be entertained a- 
nights with four refulgent Moons, each ap- 
pearing much larger than the Sun himéelf ; 
whofe different Pha/fes, nimble Revolutions, 
and various, as well as frequent Eclip/es, 
would continually afford him rational Amufe- 
ment. 


CVI. M. Pray proceed ; you carry me 
on delightfully through the feveral Parts of our 
Planetary World. Methinks I fee the Hea- 
ven of Jupiter, or Saturn, much more beau- 
tiful than what we perceive here in a Winter 
Evening. Thefe radiant Moons, in the 
Neighbourhood of their Przmarzes, muft en- 
gage a Spectator there more ftrongly in the 
Contemplation of Celeftial Appearances ; and 
in my Opinion make him more eafily ac- 
quainted with the Laws and Principles of 
thefe Motions, than can be done here with us, 

P, Tam of the fame Opinion ; For hav- 

ing 
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ing a compact Syftem of Planets fo near at shh 
Hand, and refiding oma larger Body, whofe -—~—~ 
Semi-diameter bears a great Proportion to the 
Diftances of thefe neighbouring Moons, he 
would have great Advantages in making Ob- 
_ fervations, and confequently in difcovering the 
fundamental Law of Bodies revolving about a 
Center, by the Compofition of a centripetal and 
projectile Force. —But if we fuppofe the Specta- 
tor brought down toMars,theCeleftial Appear- 
ances will have quite changed their Face. He 
would indeed perceive our Earth going before, 
or following after the Sun, as a Morning or 
Evening Star, after the fame Manner as we. 
do Venus; though its Elongation from the Sun 
would not be quite fogreat; and Venus would 
appear to him, as Mercury does to us, gene- 
rally obfcured, to wit, by the Neighbourhood 
and brighter Raysof the Sun. But for Mer- 
cury, he could not get a Sight of that Planet, 
unlefs he efpied him by accident as a {mall 
black Speck on the Sun’s Difk. And for the 
like Reafon the learned Gregory fuppofes, that 
we the Inhabitants of the Earth cannot be 
certain, that there is not another Primary 
Planet inferior to Mercury himfelf, or be- 
tween him and the Sun. But the Speétator 
in Mars would fee the two fuperior Planets, 
Jupiter and Saturn, though without their 


fining 
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~Fish'h fhining Moons. Whence the Nights in this 
wraru Planet, which are nearly of the fame Length | 

as ours about the Equinoxes, muft be more 
dull and languifhing than our Nights about 
that Time, unlefs he be accompanied by a 
Moon of his own, And as a Spectator there 
could not perceive our Moon with lefs Difh- 
culty than the celebrated Cafinz got once er 
twice a Glimpfe of that of Venus; fo it mutt 
be ftill more difficult for a Spectator here to get 
a View of his Moon, as being lefs, and rolling 
at a lefs Diftance from him. Thus you 
fee, Matho, that the fame Syftem muft ap- 
pear to confift of very different Bodies, when 
a Spectator is fuppofed to be carried up and 
down through the feveral Parts of it. It is 
no Argument therefore that Bodies which 
make for the Symmetry and Order of the 
Syftem are wanting, becaufe we do not per- 
ceive them : It is rather probable that there 
are feveral Planets, either primary or feconda- 
ry, which the Induftry of Mortals hath not 
yet difcovered; nor perhaps ever will, Who 
before Galileo could have f{ufpected that 
“fupiter had been fo nobly attended ? Or, 
who would have believed that Saturn was ac- 
companied by fuch a-Train of Moons, before: 
Caffini and Huygens? It is reafonable to think 
that there are no Chafims, or unneceflary ya~ 

cant 
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cant Spaces in the Solar Syftem. The dif Veo 
proportionately great Diftance between the —~—~ 
fourth and fifth of Saturn’s Satellites, made 
the laft mentioned great Man fufpedt, that a 
jfixth Satellite revolvedin that Space; or (which 
is more remarkable) that perhaps the uttermoft 
Satellite had other Satellites revolving about tt. 

M. That would be more remarkable in- 
deed, and, I think, paft all Comprehenfion , 
if a Body revolved about another as its Center, 
and that other about a third as its Center, and 
that ftill about a fourth asits Center, whocould 
conceive this Compofition of circular Motions ! 
P. What is hardly to be conceived by us 
does not therefore become impoffible to the 
Divine. Power, if the Conveniency of the 
Work requires it. | 
M, ‘That is certain. 
P. All thefe fixteen Bodies revolve about 
the Sun almoft in the fame Plane; in the fame 
Plane, namely, that which the Earth moves 
in: But there are other, andthofe more nume- 
rous Bodies, which traverfe the Syftem all 
Manner of Ways, and which are likewife 
reckoned to belong to it.: Hence you may fee 
how far we are from being certain how many 
Bodies belong to our own Syftem. 
M. From what you have faid I am {fatis- 
fied : For why fhould Bodies be confpicuous 


to 


48 Ma TTD ‘ory The 


ceehth . to us,. for whofe Ufe they were not originally 
- v— defigned. | 

P. Confider alfo that, if they were con{pi- 
cuous to us, they would not be adapted to the 
Ule for which they were originally defigned: 
For (as has been faid) it is againft the Order 
of Nature, that a Secondary fhould be equal, 
or nearly equal, to its Primary. 

M. I remember ftill the Mz//-Stone revolv- 
ing about the Pedbd/e, and perceive it is mere 
Unfkilfulnefs to imagine that the Secondaries 
of other Planets might have been con{picuous 
tous. Iwould gladly know what thofe other 
Bodies are you mentioned juft now ; but firft 
let me afk, 

CIX. Why is it neceffary that the Satellite 
of a fmall Planet fhould revolve fo near it ? 

P. I expected to have heard the Reafon of 
this from you. 

M. By this gentle Reprimand I find Ihave 
been inattentive to the Confequences of what 
has been already faid. The Reafon feems to 
be, that a {mall Planet muft have its attractive 
Force but weak, according to the Quantity 
of Matter it contains; and the Limit of equal 
Attraction between it and the Sun at a {mall 
Diftance from it. This will confine its Satel- 
lite to a narrow Orbit. 

2 P. Could 
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P, Could a Satellite revolve about its Pri- Pshth 
mary atthe Extremity ofthat Limit; or would Uy-~w 
it in that Cafe be equally, or nearly equally 
attracted to the central Body, in all Parts of 
its Orbit? | 

M. If we could fuppofe that the Satellite re- 
volved near, or at this utmoft Limit; in its op- 
pofition to the Sun, it would be attracted with 
more than all the Force of the central Body, 
the Sun’s Action there confpiring ; and in the 
Conjunction, it would be drawn with no 
Force at all; the contrary Actions of the Sun 
and primary Planet there fufpending each o- 
ther. And this muft prevent its revolving a- 
bout a Center in any Manner ; as it was in the 
Suppofition we made at our laft Meeting, 
where the /ower Body was attracted by that 
above it, as ftrongly the one Way, as the 
parallel Forces impelled it the other. Whence 
it appears to me that a Satellite, in Order to 
revolve about its Primary with tolerable Regu- 
larity, muft be placed a good Way within 
this Limit ; that the Inequality of Attraction, 
in the Oppofition and Conjunction, (which 
muft ftill be fomething) may have the lefs 
fenfible Effect. 

P, What you fay is ftrongly confirmed by 
confidering the Syftems of Saturn and fupiter. 

All the Satellites in each of thefe roll at a vaft 
Diftance 
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com, Diftance within the Limits of equal Attrac- 

~~“ tion between the Sun and their Primaries. 
This is obfervable in their quick Revolutions. 

M. 1 remember you faid, the innermoft 
of Fupiter’s Satellites lbs about him in 42 
Hours. 

“GB seca. nalts 

M. At what Diftance? 

_~P. Ata Diftance from him nearly as great 
as our Moon is from the Earth ; upon the 
Suppofition that the Sun’s Diffance from us 

is about 21000 Semi-diameters of the Earth? 

M. In what Time fhould it revolve about 
him at the Limit of equal Attraction ? 

. P It could not revolve at fuch a Diftance, 
by what you obferved juft now : But fuppo- 
fing it to revolve at 80 Semi-diameters of the 

! Barth within that Limit, it could not finifh a 
Period about "fupster in lefs than 700 Days, 
or near two whole Years. | 

M,. There is a great Difference indeed be- 
tween 42 Hours and a half, and 750 Days. 
The Light of it at fuch a Dift ance muft be 
greatly ano J prefume. 

Pit wouldappear there perhaps but asa faint 
Glow-Worm in the Sky, hardly affording the 
2gooth Part of the Light which it fhews him 
at prefent. | 


MM. This 
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M. 'This is fach a Light, I fuppofe, asa ae 
Candle would give at 2 or 30 Paces in aan 
dark Night. 

P, Here isa Figure, Matho, of Supiter 
and his four Moons: at their proportional Di- 
{tances from him ; and ¢hzs Arch out here at 
the Extremity of the Paper, thews the Li- 
mits of equal Attraction between him and the 
Sun. 

M. I fee it is a vaft Way without the Or- 
bit of. his utmoft Satellite. - 

P. It is diftant from the Center of Fupi- 

fer about 159 of his Diameters ; whereas 
his utmoft Satellite is hardly 33 Banees 
from his Center. 
- MM. I am not only convinced in Reafon, 
but this fhews me in Fact too, that the fe- 
condary Planets muft revolve a confiderable 
Way within the Limit of equal Attraction 
between the Sun and their Primaries, in Or- 
der to move with no fenfible Difturbance. 
But at what Diftance might a Secondary 
revolve about Venus, or Mars, fince it is fup- 
pofed that each of thefe has a Satellite to at- 
tend it? 

P. It is not fo eaf y to give a pofitive An- 
{wer here, as we know not what Proportion 
the Quattign of Matter in either of thefe 
Planets bears to that inthe Sun; for from the 

Mor, If G =. Quantity 
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‘ocish . Quantity of Matter and Diftance given, it is’ 


—v— eafy to determine the Point between any two 
Bodies, where their attractive Forces will 
be equal. 

M. Yet I fhould think a probable Conjec- 
ture might be made, if we knew the Mag- 
nitude of Venus or Mars, with Refpect to the 
Earth ; fince it feems the Proportion be- 
tween the Quantities of Matter in the Earth 
and Sun can be afligned. 

P. By that Means perhaps we might come 
pretty near the Truth. 

M. 1s Venus \efs or bigger than our Earth ? 

P. Her Diameter is fomewhat lefs, ac- 
cording to the moft authentick Obfervations : 
But as the Bodies nearer the Sun are reckoned 
more cenfe than thofe farther removed from 
him, we may fuppofe that fhe contains the 
fame Quantity of Matter that the Earth does, 
And then the Point, where the Sun’s Force 
and hers would fufpend each other, muft fall 
about 31, 5 Semi-diameters of the Earth 
from her Center. 7 

M, Buta Satellite could not revolve about 
her at that Diftance. 

P. Nora good way nearer, without great 
Difturbance from the Inequality of Attrac- 
tions in the Oppofition and Conjunction. And — 
though we fhould fuppofe a Satellite to move 

about 
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ve. = was ee - Eighth 
about her at 22 or 23 Semi-diameter’s Di- Qopince, 


ftance ; it could not appear to us farther re- ““~w"—~¥ 
moved from her than 12 or 13 Minutes : 

But in all Probability it is placed much nearer 

to her. What Ca/fni faw was not above two 

thirds of Venus’s own Diameter diftant from 

her ; and very fmall, though well defined. 

MM. It is no Wonder that fuch a {mall Sa- 
tellite, fo near its Primary, fhould efcape Ob~ 
fervation. 

M. As to Mars, the Quantities of Mat- 
ter in the Earth and him, fhould be as 5, 6 
and 1, according to their Diameters, which 
are nearly as 8 and 4, 5: But as the Earth 
is a little denfer, it may be fuppofed to con- 
tain fix Times the Matter in Mars, And in 
this Cafe, the Limit of equal Attraction be- 
tween the Sun and him will be 27 Semi- 
diameters of the Earth from his Center ; fo 
that, if we fuppofe a Satellite to roll about 
him at 18 Semi-diameters Diftance, it could 
fot appear farther diftant from his Center 
than fix Minutes. But if it revolved at 3 or 
4 Semi-diameters Diftance only, which no 
Body will deny to be poffible, and is much 
more probable, (if we confider the innermoft 
Satellites of “fupiter and Saturn,) that it 
might afford him the greater Light, and per- 
form its Revolutions the eee it-could not 
| 2 appear 
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coe,, appear 2 Minutes diftant from him. Add 

t-y——/ to this the proportional Smallnefs of fuch a 
Satellite, and it will be found almoft im- 
practicable to difcover it. Now if it be but 
only poffible that, though this Planet had a 
Satellite, it might not be difcovered ; there 
is no Reafon for concluding, becaufe no Sa- 
tellite is difcovered, that therefore Mars has 
none: And yet this is the only Argument for 
that Conclufion. 


CX. M. I perceive the Strength of your 
Reafoning very well; and what Probability 
there is that Mars fhould rather have a Satel- 
lite than be without one. The Confidera- 
tion of thefe Things is extremely pleafant ; 
wherefore let me afl you, What would be 
the Confequence, or what Difference fhould 
we feel, if our Moon were removed to twice 
the prefent Diftance from us ? 

P. We fhould not then have four ayer 
cal Months, (as they are called,) thatis, four 
Conjunctions of the Moon with the Sun, in 
the whole Year: Nor fhould we only be with- 
out the pleafing Variety of fhorter Months, 
but the Moon then could not afford us above 
the fourth Part of the Light we enjoy from — 
her at prefent, 


M. That 
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M. ‘That would indeed be a very difad- ,, Bishth 


vantageous Change. I have fometimes read a eu 
{mall Print by the Moon-Shine ; but then I 
Imagine the full Moon could not give us more 

Light than now fhe does three or four Days 

after the Conjun@ion—How would Things 

‘be if fhe were carried off from us to four 
Times the prefent Diftance ? 

P, If the Moon were but at twice the 
prefent Diftance from us, Matho, according 
to your laft Queftion, fhe could no longer 
revolve round the Earth as a Satellite; but 
below it, as an inferior Planet. 

M, Well, leaving that Confideration, 

P. If the were at four times the prefent 
Diftance from us, we fhould not have a full 
Moon once in a Year; nor could fhe then 
give us above the 16th Part of the Light fhe 
affords us at prefent. 

M,. ‘That muft be but a melancholy State, 
when our Months would) be as long as our 
Year, and our Moon twinkled dimly, like a 
diftant Lamp in the Heavens.—But, on the 
other Hand, what Advantages fhould we reap 
if the Moon were but at half the prefent 
Diftance from us: For, as removing her to 
a greater Diftance, muft diminifh her Light, 
and leffen the Frequency of its Returns; fo 
bringing her nearer us muft have the contrary 


Effects, G 3 P. It 
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coe.  P. It is fo ; the Months then would be 
“—v-— only about a third Part of our prefent Month, 
and the Moon would give us four times 
more Light than now: But as the Lzdes are 
occafioned by the Action of the Moon upon 
the Waters; if fhe were brought within 30 
Semi-diameters of the Earth to its Center, 
the Tides muit {well to a prodigious Height. 
All the low Countries near the Sea-Coafts 
would be rendered uninhabitable, the Sea for 
many Miles overflowing them every Time the 
Moon pafled our Miridian, either above or 
below. Our Tides, which now rife to g or ° 
10 Feet, would then fwell to 68; and in 
many Places to a greater Height. We can 
fcarce figure to ourfelves the Impetuofity of 
fuch a Heap of Waters fetting in fucceflively 
from the Ocean, on the Coafts, and falling 
back with equal Fury. ie 
M. I conceive in fome Sort, what Devaf- 
tation this muft make : As the Mouths of 
Rivers are on a Level with the Ocean into 
which they flow, the Tides would roll far 
into the Country, and all round muft be an 
inhofpitable Defert, neither Sea nor dry Land, 
but a Scene of conftant Horror, while the 
Floods rufhed either the one Way or the 
other. How much heppier then are we as 
Things now are! May I afk you after this, 
What would be the Confequence to us, if 
the 
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the Moon’s Diftance were but a fourth Part , Pith. 
of what it is ; or if fhe were within fixty —w~™ 
thoufand Miles of our Earth? 

P. Perhaps the Tops of the Mountains 
could hardly then afford a fafe Retreat to the 
Inhabitants of the Earth from the tumultuous 
Sea. I mean it is to be feared, that then the 
Moon would draw the Ocean almoft from its 
Bed, making it wheel round the whole Face 
of the Globe, in two oppofite Tumors, or 
Mountains of Water, as the Earth revolved 
on its Axis the contrary Way. And if this 
were to be the Cafe, it nearly coincides with 
that terrible Diforder we obferved before, 
when we fuppofed the firft Impreffion of the 
diurnal Rotation made upon the folid Part of 
the Globe ; but not upon the Waters, Per- 
haps the Mountains themfelves would in Time 
be dafhed to Pieces, or wafhed down by the 
Fury of the rolling Floods, and our Planet 
reduced to a State of Confufion. 

M. I fee the Confequences in both Cafes 
are nearly the fame: The not imprefiing the 
diurnal Rotation on the Waters there, and 
the Moon’s imprefling a contrary Force upon 
them here, muft have had the fame Effect. 

P. It is likewife neceflary here to obferve, 
Matho, that the Moon, in all Probability, is 
the largeft Satillite in the Syftem, in Compa- 

G4 rifon 
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oe rifon of her Primary; it can therefore lefs 


t—--— bear her nearer Approach. The Satellites of 
Jupiter and Saturn are perhaps larger Bodies 
than the Earth itfelf ; but fill they are much 
lefs in Refpe& of their primary Planets. 
Therefore their nearer Attraction cannot dif- 
order the Fluids of thofe Globes. And upon 
the fame Account a Satellite of Mars, or of 
Venus, mutt be extremely little, compared 
with its Primary, in Order to roll about thofe 
leffer Planets at a {mall Diftance. 

M. I was going to afk you this very 
Queftion ; namely, What would enfveif the 
Satellite were equal to its Primary? But you 
have prevented me. And _ befides, thofe 
Changes which we think only a Sport of the 
Fancy to imagine, draw deep, I fee, in their 
Confequences, and affect all Nature round us. 

_ P,. The Reflexion is extremely pertinent. 

If the Primary and Satellite were both 

equal in Magnitude and Denfity, the Diftinc- 

tion of Primary and Satellite would be loft, 

If their Diftance were the fame as at prefent, 

their periodical Time ought to be fhortened, 

to increafe their centrifugal Force; if their 
periodical Time were the fame, their Diftance 
ought to be enlarged to weaken their centri- 
petal. If this were the Cafe between the 

Earth and our Moon, and if the prefent Pro- 

portion 
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portion were once broke; we have no Notion ee. 


on what Terms it could be healed again. — ~~ 
One Thing however is remarkable in this 
Suppofition: That both of them muft then 
neceflarily revolve about their common Center 
of Gravity, (equally diftant, in that Cafe, 
from either :) Without Room for the Excep- 
tion I made a little before. Now apply this 
to the Syftems of Saturn, or Ffupiter, where 
there are five or fix Bodies: All thefe, if 
equal, ought tobe equally diftant from their 
common Center of Gravity, and therefore 
difpofed in the Circumference ‘of a Circle ; 
and at equal Diftances from each other in that 
Circumference. Thus rolling round shat 
Center, and keeping {till the fame relative 
Situations with Refpect to each other, there 
would be no Difference of periodical Months, 
nor Foundation for that Proportion between 
the Squares of the Times and Cubes of the 
Diftances of Bodies moving round a Center ; 
which, if I may fo fay, is the Key to all our 
Knowledge of the Motions of the celeftial 
Bodies. Hence taking away the Diftinction 
between Primary and Satellite would be of 
bad Confequence in many Refpects. 

MM. I find, becaufe we come into a World 
already prepared and habitable, we are not 
fenfible what Art and Power it required to 

make 


90 MATH O: or, The 
ie make it fuch as we fee it: But from thefe 


t—a--— Suppofitions, and their Confequences, I per- 
ceive how many Ways it was poffible fora — 
_ Power and Knowledge lefs than infinite, to 
have mifcarried in this complicated, mighty 
Defign. A mere Change of Diftance might 
have made that Moon, which now gently 
moves the Waters of our Ocean, and chears 
our Nights, the Ruin of our Globe: Anda 
Change of Magnitude, all Things elfe re- 
maining the fame, muit foon have fubverted 
all Nature, 

P. Nothing could better fhew me, Mazho, 
that you have a quick Senfe of the Subjects 
we difcourfe upon, than the natural Obfer- 
vations you often make concerning them. 

M. Tam younger than you, Péz/on, and 
it is more natural for me to make thefe Ob- 
fervations, than for the greateft Philofopher. 

ie What you fay furprizes me ; pray fhew 
me how that could be. 

M. You Men have forgot your firft Pre- 
judices, and think always on the right Side : 
Thefe Wonders therefore do not affect you 
fo much. When we come into the World, 
and firft begin to turn our Thoughts on the 
ereat Objects round us, we fancy the Con- 
ftitution and Frame of Nature muft be ne- 
ceffary: And when we take the firft View 

of 
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of it, as the Effect of Art and Power, and, sth 


Conference. 
fee the Laws obferved in the Contrivance, we a 
feel the Oppofition between our Prejudices on 
the one Side, and the Truth of Things on 
the other, in all its Force. 
P. This feems not to be without Reafon ; 
but it reflects no great Honour on thofe of 
riper Years, who either never made thefe 
Obfervations, or have now loft that Senfe of 


Things which produces them. 


CXI. But are you not already fatigued in 
purfuing thefe Matters ? 

MM. Not in the leaft ; fomething new al- 
ways occurs from what we happen to talk 
upon: And now methinks I fee the Reafon 
why ‘fupiter is placed at fuch a Diftance 
from Mars, and Saturn from Fupiter ; as 
alfo, why the next inferior Planet to sthefe 
¢wo ought to have been but fmall. 

P, What do you take to be the Reafon of 
all thefe Things ? 

M. Thofe two huge Bodies, I fuppofe, 
with their Train of Satellites, muft by their 
Attraction have difturbed each other, had 
not the Space between them been large enough 
to prevent that Inconvenience : And had the 
next inferior Planet been equal to either of 
them, that muft have increafed the Diforder. 

3 What 
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ooh. What you faid a little before feems to me 
—v-— extremely reafonable, That there can be no 

Chafins, nor unneceffary vacant Spaces in ail 
Syftem. 

P., Your Conjecture is confirmed by the 
Obfervation of Aftronomers ; for while thofe 
two uppermoft Planets cee each other, not- 
withftanding their great Diftance, they are 
obferved Winicwhat to affect each other’ s Sa- 
tellites. And had the Planet next to them, 
(or indeed any of the inferior Planets) been 
equal to either of thefe, not only the upper 
Parts of the Syftem, but the Center itfelf, 
would have been fenfible of the Difference. 
When the Planets happened all to be on one 
Side of the Sun, and no Balance on the other, 
Saturn mutt have been more difturbed in his 
Courfe, and the central Body itfelf fhaken. 

M. 'Then it feems, placing the little Planet 
Mars in the Gap between our Earth and Fz- 
piter, as alfo the whole Difpofition of the 
Planets, was not merely arbitrary, and in- 
different, as is generally thought, but the Re- 
fult of pre-contrived Order and Convenience. 

P. You will perhaps fee more of this as 
you goon, When we have weighed Things 
maturely, and confidered the Forces of the 
Sun and Planets, according to the known 
Laws of Gravitation; we fhall find that this 

large 
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: large Interval, which we may think employed ,Zigh®. 
to little Purpofe, is in the main the greateft -—~—= 
Frugality of Space. 

M. You faid juft now that, were either of 
_ two attracting Bodies made larger, the perio- 
dical Time ought to be fhortened to increafe 
the centrifugal Force; or the Diftance be- 
tween the two Bodies anal to be widened to 
weaken the centripetal: Now, though you 
have already told me fomething concerning 
the Law of the centripetal or attracting Force ; 
yet pray refume the whole Matter, and lead 
me into it in a familiar way, if poffible. 

P. Good, Matho, you are like to cut out 
more Work for us than, I’m afraid, either 
of us will be able to go through. 

M. Enough of your Art, Phi/on, you have 
already, by your pretended Difficulty, {crewed 
‘my Curiofity to the greateft Heighi. 

P. I would do every Thing to oblige you, 
except fpoiling a noble Subject, and making 
it more intricate, through my Want of Abi- 
dity to communicate it to you eafily : But fnce 
it muft be fo, let me firft obferve'to you, that 
I fhall be better able to explain thefe Particu- 
lars by bringing Examples, than by fhewing 
you the revere of them from Nature. 

_ M. Without apologizing for yourfelf, that 
is the fitteft Method to be taken with me. 
FP Vue 
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cut, £. The centripetal Force, you remember, 
= is the immediate Work of the Deity ; and 

though he might have appointed other vari- 
ous Laws according to which Bodies might 
have gravitated to each other, yet this is the 
Law which for wife Reafons he has made to 
obtain, That the Gravitation between two 
Bodies fhould always be inverfely as the Squares 
of their Diftances from each other. 

M. This I remember ; but let me apply 
it to the feveral Suppofitions we made before 
concerning our Moon, that the Thing may 
become more obvious If the Moon had 
been at half the prefent Diftance from the 
Earth, fhe muft have been attracted four 
Times as ftrongly by it, as now? 

P. Certainly. 

MM. And then you fay her periodical Time 
muft have been but about a third Part of our 
prefent Month, in Order to increafe her cen- 
trifugal Force, and prevent her being drawn 
down to the Earth ? 

P. It is fo; our Month then would have. 
been to our Month now, as 1 to 2, 828. 

M. And her Celerity then muft have been 
greater ? | 

P. Without Doubt ; as fhe performed near 
three Revolutions for one, and but at half 
the Diftance. 


M, Again, — 
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M. Again, had the Motion been but at a ,, Bight 


fourth Part the prefent Diftance from us, copes 
we muft have been attracted fixteen Times 
as ftrongly as now ? 

Re You are right: 

MM, And our Month then muft ftill have 
been fhorter ? 

P. It muft have been juft an eighth Part 
of our prefent Month. 

M. And therefore her Velocity muft have 
been greater, to give her more centrifugal 
Force ? 

P. Unqueftionably ; for having fixteen 
‘Times more centripetal Force, her centrifugal 
Force ought to be increafed equally, to pre- 
vent her being brought nearer the Earth. 

M. On the other Hand, had the Moon 
been at twice the prefent Diftance from the 
Earth, it muft have attracted her but witha 
fourth Part of the Force it does now ; and 
we could not have then had four fynodical 
Months (as you called them) in the whole 
Year ; or her Celerity muft have been lefs, 
to weaken her centrifugal Force, and bring 
it alfo to be a fourth Part of the former. 

P. In all this you are extremely right. 

M, And had fhe been four Times farther 
removed from us, fhe muft have been at- 
tracted but with a fixteenth Part of the prefent 

Force ; 


06... MAST ATO se6r, The 


Piri) Sah Force ; in which Cafe we could not have had 


“-v-—~ a full Moon once ina Year; and her Celerity 4 
muft have been fo diminifhed, as to leave her 
but a fixteenth Part likewife of her former 
centrifugal Force. : 

P. You remember the Cafe very well, and 
conclude very rightly. 

M. From hence then it follows that, as 
Change of Diftance from the attracting Body » 
changes the centripetal Force ; fo changing _ 
the Velocity of the revolving Body changes 
the centrifugal. 

P. It muft of Neceffity. 

_ M. But as the centripetal Force is increafed 
or diminifhed, inverfely as the Squares of the 
Diftances ; is not the centrifugal Force alfo 
increafed or.diminifhed in a certain regular 
manner? ; 

‘Pir-[p-ig: 

MM. Now indeed I call to Mind the In- 
ftance of the Stone whirled round in a Sling, 
when you told me that the centrifugal Force 
was changed in a very regular manner. 

P: You call to Mind that Particular very 
opportunely. 

M. Pray then fhew me after what Pro- 
portion it becomes greater or lefs; for I per- 
ceive, if we knew that, we might underftand 
how it is that the two Forces balance each 

other ; 
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. ° 4. Eigh 
other ; fo that a Planet is neither drawn down o,20"".. 


to the central Body, nor flies out from it, “~~ 


CXIIl. P. Here you muft know that, 
though the Law of the centripetal Force be 
arbitrary, and might have been different from 
what it is, had it fo pleafed the Creator; the 
centrifugal Force, on the contrary, rifes from 
a Neceflity of Nature ; or, to exprefs it more | 
juftly, from the Refiftance of Matter, by | 
which a Body always tends to move on in a 
ftraight Line. 

M,. We talk’d of this long ago, when we 
firft confidered the circular Motions of the 
Planets. 

P. Hence therefore a Body mutt refitt be- 
ing put out of its Direction (that is, it muft 
exert a centrifugal Force) not only according 
to the Celerity with which it is carried round; 
but alfo by fo much the oftner as it is drawn 
out of its Direction by the centripetal Force 
in the fame Time, or hindered from going 
on in a ftraight Line. 

M. This feems plain ; it muft refift each 
Time it is pulled in, as it were, towards the 
Center ; and if a Body is, by a repeated at- 
tractive Impulfe, four or five Times drawn 
inward from its projectile Direction, in the 
fame Time that another is but once diverted 

Vou, Ul. H from 
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giieence from that Direction, their Celerities being the 


ayn (aries ee at Have four: or five ‘Times the 
ceniifical Force of the other. However as 

the centrifugal Force here depends on two 
different Caufes, pray {peak of them fepa- 
rately, that I may the more clearly conceive 

what Share each has in producing the Effect. 

P. With all my Heart. Let us therefore 
fuppofe that another Moon, at a four Times | 
sreater Diftance than ours, were carried round 
the Earth in the fame Time ; and then tell 
me what Celerity fhe muft have, with re- 
{pect to the interior Moon ? 

M. Four Times a greater Celerity ; be- 
caufe fhe moves round a four Times larger 
Circle in the fame Time. 

P. The Periphery of it is certainly four 
‘Times longer. 

-M. That is what I meant ; for the cir- 
‘cular Space itfelf is fixteen Titties larger. 

P. Therefore as fhe moves with four Times: 
a greater Celerity, fhe muft have four Times 
a creater centrifugal Force ; for fhe has four 
Times a ftronger Tendency to go on in a 
ftraight Line. 

M. This I think I conceive : And if her 
oak were only twice as wide, fhe would 
have but twice the centrifugal Force of the — 
inner Moon, becaufe but twice her Celerity. 


For 
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For I fuppofe there are as many Deviations , Fish | 
from moving on ina ftraight Line, in the -—~-—~ 
Circumference of a lefs Circle, as in that of 
a greater. 
P. Certainly ; becaufe the leaft returns 
back upon itfelf, as well as the greateft. And 
if you conceive a Compafs fo contrived, as 
to defcribe two concentrical Circles at once ; 
like Parts of both Circles require an equal 
turning round of the Compafs ; and there- 
fore equally deviate from ftraight Lines. - 
M. So far I underftand then ; when two 
Bodies revolve about a Center in the fame 
Time, and there 1s no Difference except in 
the Celerity, or Widenefs of their Orbits, 
their centrifugal Forces will be as their Cele- 
rities. This likewife is the Cafe when we 
fuppofe the Earth to revolve about the Sun 
ata greater, or lefs Diftance, ftillin the fame 
Time: The centrifugal Force, and therefore 
the centripetal, is always as the Earth’s Cele- 
rity in its Orbit, or as its Diftance from the 
sun, 
P. The Application is very juft. -~But 
to come to the /econd Caufe of the Increafe 
of centrifugal Force ; fuppofe now that more 
Revolutions of the inner Moon were perform- 
ed in the fame Time: And the Reckoning 
will become different. 


H 2 M. Give 
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Corea aM Givewnean example, 

tay = P. If the inner Moon, inftead of one Re- 
volution, performed two in the fame Time ; 
what Celerity muft fhe have? 

M. Twice her former Celerity ; that 1s, 
half the Celerity of the exterior Moon. 

~P. And how often would fhe be retracted 
from going on ina ftraight Line, in thefe two 
Revolutions ? 

M. ‘Twice as often certamly, as in one 
Revolution. 

P. Join the Effects of thefe two different 
Caufes together, and then tell me what her 
centrifugal Force will be? 

M. Give me Time to confider this. 
In her two Periods fhe is twice as often re- 
tracted from going on in a ftraight Line, as 
in one; or twice as often refifts being turned 
out of that Direction ; and at each Time with 
double the Force, Bedaus e with double the 
Celerity :—Therefore her centrifugal Force is 
twice double, or quadruple of what it was. 

P. It is juftly enough reafoned, Matho ; 
but could you not make it a little plainer ? 

M. Tunderftand the Thing, but have not 
a Command of Words.—Twice the Number 
of Retractions in the fame Time will make 
the Body refift twice as much being put out 
of its Direction, or exert a double centrifugal 

att: Dekalb Force 
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Force in the fame Time ; and double the , Ms 


nferences — 
Celerity will make it double of. this Double. —~—~ 

P. This will indeed fhew that in the whole 
Time of the two Revolutions, the Body ex- 
-erts a quadruple centrifugal Force, of what 
it does when it performs but one Revolution 
in that Time: But how will it fhew that 
the Body exerts a quadruple centrifugal Force 
in any Inftant of that Time ? 

M. Since the Body moves equally in its Or- 
bit, or does not exert more Force in one Part | 
than another; divide the Time into any Num- 
ber of Inftants you pleafe, and the whole 
Sum of the centrifugal Force into as many 
Parts ; and {till the centrifugal Force in any 
Inftant, when the Body performs two Revo- 
lutions, will be quadruple the centrifugal Force 
in the like Inftant when it performs but one. 

P. I perceive now you underftand the Mat- 
ter thoroughly ; nor is the Argument different 
on any other Suppofition: If the inner Moon 
is carried three Times round inftead of once, 
fhe muft move with thrice the Velocity, and 
exert her Tendency of going on in a ftrait 
Line thrice as often ; that is, fhe muft exert 
thrice the triple of her firft centrifugal Force 
in the fame Time: Or her centrifugal Force 
is now nine Times greater than it was. 

M. Or if the performed four Revolutions 
for one, fhe muft exert four Times as often 

a ee: her 
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ene... her centrifugal Tendency, with four Times 


——~v—-— the Celerity ; or have four Times the Qua- 
druple of her firft centrifugal Force. So that 
the centrifugal Force here increafes with the 
Squares of the Number of Revolutions per- 
formed in the fame Time. 

P. That indeed is the Law, refulting, you 
fee, from the Inertia, or Inactivity of Matter. 

M. But a Body revolving about another, 
mutt either be drawn nearer to it, or carried 
farther from it, unlefs thefe two Forces, the 
centrifugal and centripetal, balance each other. 

P. It mutt. 

M. What Method can there be then of © 
bringing them to an Equilibrium ; fince the 
one Force is arbitrary, and the other the xe- 
ceffary Effect of the Inertia of Matter ? 

P. A Method of accomplifhing his Defigns 
can never be wanting to the Deity : Itis from 
bringing thefe Forces to an Equilibrium, Ma- 
tho, according to the different Diftances of 
the Planets from the central Bodies, that the 
beautiful Proportion flows, which we have fo | 
often fpoke of, between the Cubes of the Di- 
ftances, and Squares of the periodic Times. 


CXIII. 4. Since therefore we have fallen 
fo naturally into this Subject, pray take the 
Trouble to fhew me how this Proportion refults 
from bringing thefe contrary Forces to an 


Equality : 
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Equality: For the Explication feems to fol- 9 Mh". 
low eafily from what we have already faid, “~~ 

P. It does indeed ; nor fhould I think it a 
Trouble: But ferioufly I am afraid that fo 
many new Things will be apt to confound 
each other in your Memory. 

M. Their Connexions and Dependance 
rather will bring them back in Order. Only 
go on in the fame plain Method, and by the 
Help of Examples: This makes the abftract 
Reafoning more palpable, and hence the 
Things will ftick better with me. 

P. Well, fince you will have it fo, let us 
keep {till to our two Moons, the one at four 
Times a greater Diftance from the Earth than 
the other ; and if both revolved about it in 
the fame Time, in what Proportion {fhould 
their centrifugal Forces be? 

M. The centrifugal Force of the more 
remote, as we faid juft now, muft be four 
Times greater than that of the nearer ; as 
having four ‘Times the Celerity, and but once 
the Number of Deviations from the projectile 
Direction. 

P. And in what Proportion fhould their 
centripetal Forces be ? 

M,. Stay a little till I recolle. The 
centripetal Force becomes greater, as the 
Square of the Diftance becomes lefs, It 

H 4 1s 
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Cotfewe, 8 fo. The centripetal Force of the inner 


“—v— Moon, Pdi/lon, thould be fixteen Times greater 
than that of the other. 

P. If then we fuppofe that thefe Forces are 
equal in the exterior Moon, what Difference 
will there be between them in the nearer ? 

M., Stay a littlh— The inner Moon hath 
fixteen Times a greater centripetal, Force, 
and only the fourth Part of the centrifugal. 
Blefs me! How foon muft fhe be drawn 
down to the Earth ! She has only the 
fixty-fourth Part of the centrifugal Force 
which fhe ought to have, that it may balance 
the centripetal, and keep her moving in a 
Circle about the Earth. 

P. Explain this Point a little more diftina- 
ly, if you can. 

M, Thefe two Forces are equal in the ex- 
terior Moon: But the centripetal Force of 
the xearer is fixteen Times greater than the 
one of them, and the centrifugal Force only 
a fourth Part of the other. Wherefore it is 
plain that this laft Force muft: be fixty-four 
Times greater than it is, (that is, fixteen 
Times greater alfo than the centrifugal Force 
ot the exterior Moon) that it may balance its 
contrary centripetal Force. 

P. You have now made it plain enough : 
But how is her centrifugal Force to be in- 

creafed, 
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creafed, that it may become fixty-four Times . 72") | 
greater than it is? | 

M. Give me a little Time to think of it : 
This is pretty crabbed Work for a Beginner. 
The centrifugal Force is increafed with 
the Square of the Number of Revolutions 
performed in the fame Time.—That Square 
ought to be fixty-four—Therefore the Num- 
ber of Revolutions ought to be eight—I’m 
fure this is right enough—Now, Pubilon, if 
the inner Moon performs eight Revolutions, 
while the outer Moon performs one, fhe 
muft have her centrifugal Force equal to her 
centripetal, and neither be drawn down to 
the Earth, nor carried off from it, but re- 
turn always in the fame Track. 

P. Notably done, Matho! You have be- 
haved like a Hero! 

M. Jam glad of it; but here a Difficulty 
feems to occur. 

P, What is it? 

M. If one Revolution of this exterior 
Moon were only equal to eight Revolutions 
of ours, fhe muft certainly be in Conjunction 
with the Sun in lefs Time than a Year: And 
you feemed to fay the contrary when IJ afked 
you, What Difference there would be, if 
the Moon were at four Times the prefent 
Diftance from the Earth ? 


P,. There 
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ere. © Ps There is no Difficulty ‘in: this‘Cafe) 
“—--—~ Matho : For though the periodical Month of 
a Moon at four Times the Diftance of ours 
fhould confift of about 218 Days; yet 327 
Days more ought to pafs, before fhe could 
again overtake the Sun, or get between the 
Earth and him. Becaufe the Earth in the 
Interim muft have moved a great Way for- 
ward in its annual Courfe round the Sun : 
And it would not be enough for the Moon 
to come oppofite to the Point where the latt 
Conjunétion happened ; fhe muft ftill move 
forward, ’till fhe get between the Earth and 
Sun again. Here her /jnodical Month there- 
fore fhould be more than twice as long as her 
periodical ; and confifting of about 54.5 Days, 
_ two Lunations would hardly happen in three 
Years. ia 
M. Thave fome Notion of this: The pe- 
riodical and fynodical Month would always 
be equal, if the Earth ftood ftill: But as the 
Earth moves, the Moon has fo much more 
to run over, after her periodical Month is fi- 
nifhed, | 
P. It isfo ; and at prefent the /ynodical 
Month is about two Days longer than the pe- 
riodical, 


M, Well, to return: 


CXIV. Let 
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~ CXIV. Let me confider what I have done, _ Eighth 
or how the Proportion between the Squares peli 
of the periodic Times and Cubes of the 
Diftances appears from this Number of Re- 
volutions. 

P. You fee .the Diftance of ns interior 
Moon is 1, and of the exterior 4. 

M, Right. 

P, The Cubes of thefe are 1, and 64. 

M, They are. 

P. The periodic Time of the interior 
Moon is 1, and of the exterior 8. 

M, Certainly; fince the one iseight Times 
the other. 

P. But the Squares of thefe are likewife 
1 and 64. 
_ M. O Philn! You have made me hap- 
py! For it was the Height of all my Withes, 
(if I may fay fo,) to underftand this ; and 
now I do underftand it.. This is not only 
an Example of the Proportion ; but it fhews 
_ from the Nature of Things, how thefe Mo- 
tions muft be in this Proportion, | 

P. This is the Law, Matho, which ob- 
tains in the Motions of all the Primary Pla- 
nets round the Sun; and alfo in the Motions 
of all the Secondarzes round the fame Primary, 


M1 
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cviehth.. 4. Iremember you told me that they who 
———— placed the Earth in the Center of the Syftem, 

and fuppofed the Sun to revolve about it, in 
the fourth Place, (namely, above the Moon, 
Mercury and Venus) confounded this beauti- 

ful Law of the planetary Motions. 
P. They do Violence to Nature itfelf ; 
fince the centrifugal Force, or the Refiftance 
_ of Matter on which it depends, is ftubborn 
and unyielding: For, let us fuppofe that the 
Diftance of the Sun from us was but 12000 
Semi-diameters of the Earth, or 200 Times 
the Diftance of the Moon; and then the 
Cubes of their Diftances will be 800cs000 
and 1: The Square-Roots of which Num- 
bers are 2828 and 1. So that the periodi- 
cal Time of the Sun ought to be 2828 Times 
that of the Moon: That is, either our pre- 
fent Year ought to contain 2828 Revolutions 
of the Moon, each confifting of about three 
Hours, fix Minutes ; or our prefent perio-— 
dical Month ought to be but the 2828th — 
Part of the Year ; whence one Revolution 
of the Sun would be equal to 211 of our 
prefent Years. Either of which is monftrous. 
M. Thofe Philofophers are as far wrong 
in this Refpect, it feems, as in fuppofing that 
fuch a fmall Body as the Earth could refift 
the attraétive Force of the Sun and Planets, 

without being drawn from its Place. 
P. They 
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P. They might eafily be excufed, Matho, , zs 


2 Confetence. 
in not difcovering this Law of the celeftial — ~-~ 
Motions ; but not to own the Miftake they 
were under, after it was difcovered, is fome- 
thing worfe than Ignorance. 

M. Pray give me another Example of this 
Proportion, that I may apply the fame Rea- 
foning to Bodies revolving at other Diftances. 

_ P. Suppofe two Planets revolving about 
the Sun, the one 5 Times more remote from 
him than the other, which is nearly the Cafe 
between fupzter and our Earth; and then— 

M,. Permit me to go on with the Argu- 
ment myfelf.—The Earth, being but at a 
fifth Part the Diftance, will have 25 Times 
more centripetal Force than Yupiter ; and, 
if they had performed their Revolutions in 
the fame Time, it muft have had but a fifth 
Part his centrifugal Force. Therefore, if 
we fuppofe thefe two Forces to balance each 
other in Yfupiter ; when the Earth has got 
five ‘Times more centrifugal Force than it 
hath, it will ftill have but the centrifugal 
Force in Fupiter, or the 25th Part of what 
it fhould have, that its centrifugal Force, as 
well as centripetal, may be 25 Times that in 
Jupiter, and confequently the one balance 
the other. » 


&. You 
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oo, 2. You exprefs the Matter very clearly : 
u——— Go on. 

M. Since the Earth muft have 12 5 Times 
more centrifugal Force than it has, that 
Number 125 muft be the Square of the 
Number of Revolutions which it performs 
in the fame ‘Time that ‘Fupzter performs one ; 
or it muft perform fome more than eleven 
Revolutions. for ‘fupiter’s one ; for 121 is 
the Square of 11. | 

P, The Square-Root of 125 is rr, and 
about two tenths. | 

M. Then the Diftances being 1 and 5, 
the Cubes of thefe are 1 and 125; and the 
Times being 1 and 11,2; the Squares of | 
thefe are likewife 1 and 125. 

P. All this is perfectly right, JJ/atho; and 
on this Suppofition you fee “fupzter’s periodic 
Time muft be fome more than eleven Years : 
But had we taken the Proportion of the two 
Diftances more exactly, -which is fomewhat 
greater than that of 5 to 1, ‘Yupzter’s peri- 
odical Time would have been 11 Years and 
about 314 Days, which it really is. How- — 
ever it was needlefs to have affected fuch | 
Nicety, which muit have engaged you in a 
more tedious Computation ; fince the Reafon 
of the Thing appears as well from one Di- 
{tance as another, : 

M. As 


Co p/motheoria Puerilis. 


- M. As this Proportion holds in the Moti- 
ons of all the Planets revolving about the Sun, 
I hall try the Computation by my‘felf ; fince 
I have their Diftances and periodical Times 
in the firft Diagram you gave me. 

P. By that Means you may make this fun- 
damental Theorem familiar to yourfelf, 

M. As to its being fundamental I am not 
yet fo good a Judge: But certainly it is an 
amazing Inftance of the Power and Wifdom 
of the Creator, to imprefs thefe different 
Forces on the fame Bodies in fuch a Manner, 
that while the centripetal always impells the 
Planets inverfely as the Squares of their Di- 
{tances from the central Body ; the centrifu- 
gal is proportioned to it in that only Quantity, 
by which a circular Orbit could be defcribed ! 

P, Let thofe Perfons, Mathe, look to 
thefe Motions of the Sun, Moon, and Pla- 
nets, who fuppofe that the Dezty muft be 
an indolent and flothful Being ; or perhaps 
only a mere Name, and State-Trick of the 
firft Legiflators, to fright Men into a Com- 
pliance with their Schemes, 

M, O ftrange! Indolent, or a mere Name! 
What Proof of almighty Power would they 
have ; or could they comprehend ? Are not 
thefe Motions expofed to the Eyes of all? Or 
would it fatisfy them that there were an a/l- 
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Fighth power ful Being, who preferved the World, 


Conference 


if the heavenly Motions were ftopt, and Na- 
ture went into Confufion? — 

P. You have Reafon to afk this contra- 
dictory Queftion : For when Men refufe their 
Affent to the moft plain and natural Proofs, 
it looks as if they would be fatisfied with 
their Contraries ; that is, with no Proof at_ 
all; or rather that they are refolved not to be 
fatisfied. 


CXV. M. Since it is certain from Od/er- 
vation, that the Squares of the Times of the 
Planets round the Sun are as the Cubes of 
their Diftances from him; and fince you have 
fhewn me according to what Law the cen- 
trifugal Force is increafed or diminifhed ; I 
now fee plainly, and any Body may from 
thence gather, that their Attraction toward | 
the Sun is inverfely as the Squares of their 
Diftances from him, 

~P. Shew me how you collec this ? 

M, The centrifugal and centripetal Force 
of any Body defcribing a circular Orbit about 
another, muft be equal: But by examining 
the centrifugal Forces of any two Bodies, ac- 
cording to the Rules you have explained to 
me, I find thefe are inverfely as the Squares 
of the Diftances of the two Bodies from the 

s central 
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- Fic 
central Body. Therefore I conclude, their o,2%"., 


centripetal Forces, which are equal to thefe, —~—-~ 
muft be in the fame Proportion, _ 

P. Your Argument is good ; but apply it 
to fome of our former Examples. 

M. In the Example of our two Moons, one 
at a four Times greater Diftance from the Earth 
_ than the other, the nearer Moon hath double 
Celerity, and deviates eight Times oftener 
from the projectile Direction in the fame Time, 
than the exterzor : Hence fhe mutt have fix- 
teen Times more centrifugal Force, and there- 
fore fixteen Times more centripetal, than the 
Moon at four Times the Diftance. And from 
this I now fee that the Proportion between 
the Squares of the Times and Cubes of their 
Diftances is indeed a fundamental Article in 
order to underftand the Law of the Planetary 
Motions. 

P. It is as you fay ; from that once dif 
covered the reft becomes eafy. 

M. I am likewife faiisfied from this Ar- 
gument, wz. Since the Squares of the peri- 
odical Times of Satellites revolving about the 
fame Primary, are as the Cubes of their Di- 
{tances from it ; that. they cannot be more, 
nor fo much attracted to any other Center, as 
to that of the.Planet about which they move. 
For if they were but equally attracted to 

Vou. II. { another 
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another Point, their Attraction to that Center 


w-—— would be nothing at all, inftead of being in- 


verfely as the Squares of their Diftances : 
Whence that Proportion muft be fpoiled. 

P. Youare right: Since xo Attraction at 
al) could have given Foundation to no Pro- 
portion at all. 

MM. But you faid that other Laws of At- 
traction might have been appointed by the 
Creator, had he fo pleafed. 

P. Surely; for the Attra€tion might ree 
been dire€tly as the Diftances, or inverfely as 
the Diftances ; or directly as the Square-Roots , 
of the Diftances, or inverfely as the Square- 
Roots of the Diftances ; with an endlefs 
Number of other Suppofitions, which were . 
all equally poffible to the Deity, though not 
equally convenient for the Nature of his Work. 

M, Pray give me an Example of this, that 
I may fee the Difference between any of thefe, 
and our prefent Conftitution ? 

P. You need only to be put in the Way, - 
to purfue any of thefe Cafes by yourfelf. Tell 
me then, if the Attra€tion had been dire@tly 
as the Diftances, and one Planet had been re- 
moved to twice the Diftance of another from 


the Sun, in what Proportion would their 


centripetal Forces have been ? 


M. Ti hat. 


\ 
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M. That at twice the Diftance muft have ee 


nference. - 
been twice as ftrongly attracted ; according apn) 
to its double Diftance, to wit. 

P. And their centrifugal Forces ? 

M. Thefe muft have been in the fame 
Proportion, to balance their contrary centri- 
petal Forces ; if they were both to move in 
circular Orbits. | 

P. By what Means could the Planet at 
double the Diftance have had double the cen- 
trifugal Force, to balance its double centri-— 
petal Force ? | 

M. If it had performed a Revolution in 
the fame Time, its double Celerity muft have 
given it a double centrifugal Force, For on 
this Suppofition the centrifugal, as well as 
centripetal Forces muft have been as the Di- 
ftances. And—at this Rate—all the Planets 
muft have revolved about the Sun in the 
fame Time: For then their centrifugal Forces 
muift all have been’ as their Celerities, or Di- 
tances from the Sun, 

P. It is fo; the outermoft Saturn muft 
have performed a Revolution, as foon as the 
innermott Mercury. | 

M,. Let me go on; I think I fee ftill fome- 
thing farther. in that Cafe they could ne- 
ver haye changed their relative Situation with 
Refpect to each other ; Saturn or “fupiter 

ae: performing 
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Conttenee, performing half, or any Part of a Revoluti- 


“v= on, as foon as Venus or Mercury. And if at 
the Beginning of their Motions, fome Bodies 
had been placed on the oppofite Side of the 
Sun, with Refpect to others, they could ne- 
ver have had Sight of each other, but always 
remained in that Oppofition, obfcured by the 
Sun’s Rays. Or had an interior Planet been 
placed dire€tly between another and the Sun, 
it muft {till have appeared as a Spot upon his 
Difk. In fhort, our prefent Conftitution 
feems every Way preferable to this. 

P. It is likewife more natural, Matho, 
that the Attraction fhould go on decreafing 
from the Sun, as well as the Heat and Light, 
and decreafing in the fame Proportion ; rather 
than increafing.— Again, If the Gravitation 
to the Sun had been inverfely as the Diftances, 
what muft have been the Confequence ? 

_ MM. A Body at half the Diftance muft have 
been doubly attracted, and ought therefore 
to have had double the centrifugal Force of 
another at the whole Diftance. 

_ P. And if they had performed their Re- 
volutions in the fame Time ? 

M. The innermoft could have had but | 
half the centrifugal Force of the other ; or 
one fourth of what it fhould have had. 


Pe How, 
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P. How could it have got four Times as , 
much centrifugal Force ? 

M. If it had performed two Revolutions 
for one. And from this I fee the reft : For 
fince the interior Orbit was half the exterior, 
and the interior Planet revolved twice in the 
Time the exferior revolved once, their Ce- 
lerities muft have been equal, and therefore 
their periodical Times dire@tly as their Di- 
ftances from the Sun. 

P. You are perfectly right. If this had 
been the Law of Gravitation in our Syftem, 
the Celerities of all the Planets muft have 
been equal, and their periodical Times as their 
Diftances. ‘fupiter. muft have performed a 
Revolution in fome more than five Years, 
and Saturn in fomething lefs than ten, 

M, 1am delighted with this Sort of Rea- 
foning, and fancy, without giving you more 
Trouble, I fhall be able on any other Suppo- 
fition to draw the Confequences for myfelf, 
and find out on what Terms the centripetal 
and centrifugal Forces are to be brought to 
an Equilibrium, fo that the Body fhould de- 
{cribe a circular Orbit. 


P. It will not be difficult. 


CXVI. M. I now begin to underfand 
what I defired to be informed of in the be- 
ae I 3 ginning 


118 MAT HO: or, The 
cosh’ ginning of our Difcourfe; namely, That all 
ty thefe_fixteen Bodies could not have revolved 

about the Sun immediately, as the Center of 
their Motion, without great Inconvenience. 

P. In what Refpea ? 

M, The more remote Planets muft then 
have been deprived of their Moons, which, 
by reverberating the Sun’s Rays upon them, 
diverfify and chear their Nights. ' 

P. They would likewife have fuffered ano- 
ther Lofs, Matho, not inferior to this, in that — 
the exterior Planets muft have been removed 
to a much greater Diftance from the Sun. 

M, Ihave a Notion why this muft have 
been ; but pray affift me. | 
P. Our Mcon, for Inftance, by eaibend 
about the Earth, as a Center, muft necefla- — 
rily be brought near it, that fhe may be with- — 
in the Bounds of its ftronger Attraction : But 
had fhe revolved dire&tly about the Sun, fhe 
murfiasneceflarily have been removed to a great — 
Diftance from the Earth, that fhe might — 
have been on the other Side of that Limit; — 
left the prevalent Attraction of the Earth — 
fhould have difturbed her Motion, or drawn 
her the contrary. Way. 4 

M. This is indeed ve ery obvious from what — 
as been faid? before : She muftthave then ~ 
rolled a confiderable Way without that Limit, © 
asi now {he moves within it, P. 1m 
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P. If then we confider Yupiter and Sa- fea 
turn, thofe larger Planets, attended each with —~——# 
a Syftem of Satellites ; their Moons, in this 
Cafe revolving feparately about the Sun, muft 
_have been removed to a vaft Diftance from 
them. 
M. 'Toa vatft Diftance certainly, if (which 
feems reafonable) they ought to have been 
placed as far without the ftrong Force of thefe 
huge Bodies, as now they are within it. For 
in thofe remote Regions, where the Sun’s at- 
tractive Power becomes comparatively weak, 
the Force of Fupiter and Saturn reigns far 
and wide. 
P. We may in fome Meafure guefs to 
what a Diftance their Satellites ought to have 
been removed from fuch huge Bodies, in that 
Cafe, when we confider that they difturb 
each other’s Satellites at an immenfe Interval 
in the prefent Difpofition. 
M. That I did not think of : I find now 
you had good Reafon to fay, That the large 
Interval, which we may think laid out to little 
Purpofe, is notwithftanding, when maturely 
confidered, the greateft Frugality of Space. 
Any of the Satellites of thefe great Bodies 
muft then have been as far removed from ei- 
ther of,‘them, as now the Bodies themfelves 
are diftant from each other. | 
I4 Pot 
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coht.  P. If therefore all the Planets, as well 

t-—-— Secondary as Primary, had revolved about 
the Sun feparately, as the immediate Center 
of their Motion, Saturn, you fee, muft have 
been removed much farther from the Center 
than at prefent, and the Bounds of the whole 
Syftem greatly enlarged. 

M. ‘To near double, I prefume ; and the 
periodical Times of the Planets muft in Con- 
fequence have alfo been lengthened, accord- 
ing to the Proportion we have fpoke of. 

P. Without doubt: Had Saturn been at 
double the Diftance, he could not have com- . 
pleted his Revolution in lefs than eighty-two 
Years. 

M. Hence I feethen, if all thefe fixteen 
Bodies had revolved feparately about the fame 
common Center, as now the Primary Planets 
do, they muft have fuffered two Loffes equal- 
ly great ; having the Heat and Light of the 
Sun more faint and languid by Day, and 
no vicarious Luminary to fupply his Place by 
Night, 

P, All that Variety of Light, Matho, we 
fo much admired before, all thofe Viciffitudes, 
and glorious Phenomena in the Heavens, are 
quite extinguifhed on this Suppofition, 

M, In Truth I think it is hardly poffible 
to confider the prefent Difpofition of the 
: Syftem, 
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Syftem, and how ufeful the feveral Bodies in Fgh 


it are to each other, without being full of a = 
Senfe of Love and Gratitude to the Creator, 
for his indulgent Care and Provifion. Were 
we deprived but of our Moon, it would not 
be eafy, I believe, to find out all at once the 
feveral Loffes we fhould fuffer. 

P. It is reafonable to think, we could 


only difcover fome of them by feeling them, 


CXVII, M. What we have faid juft now 
fuggefts a Reafon, I think, Why the outer- 
moft Planets ought to have been larger than 
thofe nearer the Sun. 

P. For what Reafon then doth it appear 
to you that this was fo ordered? 

M. By how much the exterior Planets 
were to be more diftant from the Sun, fo 
much the more were they to ftand in need 
of the Relief and Comfort of thofe Satellites, 
or vicarious Luminaries: And had they not 
been prodigioufly large Bodies, in refpect of 
the interior Planets, their attractive Force 
could not have been {trong enough to keep 
each of them a Syftem of Moons rolling 
about itfelf. 

P. Tam entirely of your Opinion. Sa- 
turn we fee, in the utmoft Regions of the 
Syftem, 1s able to retain five or fix fecondary 

2 Lights 
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ooh, Lights rolling round him; and ‘upiter, 
-—--——' though near about the middle of it, keeps 
four: Whereas had any of the four lower 
‘Planets been fet off to the utmoft Parts of 

the Syftem, they could hardly have retained 

one Satellite, againft the Attraction of a// the 

great Bodies lying near the Center. We 

may imagine that great Bodies placed near 

the Center might have been more proper and 
ufeful; but we donot confider the Inconve- 

nience of fuch a Difpofition, The Syftem 

in that Cafe could not have confifted of near 

fo many Bodies, nor thofe near fo ufeful to 

one another. | i 

M. Befides the Inconvenience, the  pre- 
fent Order feems more agreeable and decent. 
It would have had the Appearance, in fome 
fort, of Negle& and Carelefinefs, had the 
leffer Planets been thrown to the out-fide : 

' But thefe larger Bodies inclofing the Syftem 
look ftately and magnificent. 

P. Add to this likewife, Matho, (fince 
the Celerities of the Planets are reciprocally 
in the fub-duplicate Ratio of their Diftances 
from the Sun ;) that it muft have appeared 
againft the Order of Nature for fuch a 
michty Body as Yupzter to have been car- 
ried round with the rapid Motion of Mer- 
eury; or that Mercury, Venus, or our Earth. 

saree) fhould © 
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fhould have moved at the flow Rate of Sa- ..henh 
turn or Fupiter. 

M. It does not indeed feem natural for a 
Body to move the fafter, the larger it is: 

Bat explain a little, if you pleafe, this Pro- 
portion of the Celeritics of the Planets. 

P. I dare fay, if you confider it, you will 
be able to make this out by yourfelf. 

M. The Truth is, J do not underftand 
what you mean, by being reciprocally in the 
fab-duplicate Ratio of the Diftances. 

P. That is only, that the Celerities of 
the Planets are inverfely as the Square-Roots 
of their Diftances from the Sun. 

M. This is more intelligible, and now lL 
fancy I can deal with it, by the help of our 
former Example of the two Moons, 
The zuterior had her Orbit but a fourth Part 
of that of the exterior, and fhe performed 
8 Revolutions for the other’s one; fo that 
her Celerity was double that of the other: 
Or their Celerities wereas 2 and r. But 2, 
the Velocity of the wearer, is the Square- 
Root of 4, the Diftance of the more re- 
mote, that is, their Velocities were inverfely 
as the Square-Roots of their Diftances. 

P. I find I was in the wrong, Matho, to 
affect fuch a learned way of Speaking ; Good 
Senfe has not fair Play, when itis opprefied 

with 
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with hard Words: But I fhall be on my 


u—~——4 Guard for the future. 


M. If then the Diftances of the Earth 
and Fupiter from the Sun were as 1 and 5, 
their Celerities would be contrarily as the 
Square-Roots of 5 and 1. 

P. You are perfectly right ; and it is fo in 
all other Cafes. 

M. Leaving this, pray let me obferve to 
you, left I forget it, one fingular Advan- 
tage with refpect to the fhortening the Dark- 
nefs of our Nights here on this Planet, which 
I have often thought of by myfelf. 

P. Whatusie? 

M. Yunderftand from what we faid for- 
merly, concerning the annual and diurnal 
Motions of the Earth, that we are exactly 
half the Time in the Rays of the Sun, and 
the other half in the Shade of the Earth: 
And yet a great deal more than the half of 
our Time is Day-Light, if I may fo exprefs 
it; for if we take inour Morning-Dawn, 
and Evening-Twilight, they fhorten the dark 
Half of our Time, By at leaft three Hours 
every Night. 

P. “Ghiss among many others, is an Ad- 
vantage we reap, Matho, from the Confti- 


tution of our -dtmo/phere, which fpread round 


the whole Earth, does the Office of a Moon 
for 
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for fome Hours every Night, by refleGting , Te 


Conference, 
the Light of the Sun in upon the Globe tees 
furrounds. Were it not for this Contrivance, 
intenfe Darknefs would fucceed to the Sun- 
Light, not gradually as now, but in an In- 
ftant: And contrarily, the Light of the Sun 
to intenfe Darknefs. The Traveller would 
be benighted in a Moment after lofing Sight 
~of the Sun: Nor in the Morning fhould we 
be able to bear the fudden Change from thick 
Shades to bright ‘Sun-fhine. It would be 
like bringing a Man from Confinement ina 
dark Dungeon, all of a fudden into open Day. 

M. Othe Goodnefs of the Creator! As 
Light is a precious Thing, how many won- 
derful Ways has he taken to fupply it to his 
Creatures! Who of a thoufand thinks now 
on this Advantage? It feems to be one of 
thofe Cafes, where we could only difcover | 
our Lofs by feeling it. 

P. We are gracioufly prevented with the 
Comforts of Life ; and therefore, as you ob- 
ferved a little before, we imagine Things 
could not have been otherwife than they are. 

M, I remember you told me before that 
our Atmofphere is 2 Scene of Wonders; and 
I think this is one, That the Air fhould be fo 
tranfparent and pure, as to tranfimt to us the 
Light of the fixt Stars; and yet fo grofs (if 


I may 


126 MATH O: or, The # 
cont I may ufe that Word) as to refect on us the 
—— Light of the Sun when absent. | 
P. The Air that furrounds our Globe, 
Matho, is as neceflary to our Support, as the 
Globe itfelf. This elaftick Fluid is to us the 
Breath of Life: It is in all the Parts of our 
Bodies, and by a Counter-Preflure which we 
' feel not, preferves them conftantly from be- 
ing cruth’d: It 1s many Ways abfolutely 
neceflary to Vegetation; the Vehicle by 
which Dews and refrefhing Showers are con- 
veyed to the otherwife barren and_ thirfty 
Mold; and with all this it is the very Spirit 
of Fire and Flame, without the Ufe of 
which Life would be miferable. 
M. 1 fee on every Hand by what. In- 
{tances of Power and’ Kindnefs the Creator 
hath guarded his Works againft the Excep- 
tions of ignorant Mortals: All this is per- 
formed by Means of an Element, which we 
think fcarce deferves our Attention, | 
P. It is true; but in the Nature. of 
Things there is no guarding the Works of 
Knowledge againft the Calumnies of Igno- 
rance, fince the more artful the Performance 
is, the more fuch People carp at what they 
do not underftand. Let us leave them then 
to the Reproaches of their own Mind, to - 
which 
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which a fall Acquaintance with the Works ,s"*_ 
of Nature will expole them.— ad 

M. Iwas going to afk you cbitit the 
Elafticity of the Air, and why you think it 
is in every Part of our Bodies ; but I am afraid 
of troubling you. 

P. A few plain Experiments will make 
you know more of the Elafticity of the Air, 
than I can tell you. The Weight of the 
Atmofphere 1 is balanced by this ‘Repellcaey 
between its leaft Parts. The Preflure of it 
therefore upon all the Parts of our Bodies, 
is counter-poifed by this Repellency of the 
Particles in all Parts of the Body; and not 
at all by our foft Flefh, and lefs by the Re- 
pellency of the outward Particles, one again{ft 
another ; becaufe the Surfaces or Figures of 
our Bodies are not fitted to that Purpofe. 
When the Preflure is taken off one Past of 
the Hand; by laying iton the Mouth of a 
Glafs out of which the Air is drawn, we 
feel a great Force and Pain. This is be- 
caufe the internal Particles have nothing to 
act againft. We fhould feel an equal Pain 
at all ‘Times, and in all Parts of our Bodies, 
were it not for thefe: The Repellency of 
the external Air has no Share in this. When 
the Glafs from which the Air is drawn out, 
is of an irregular Figure, it is fhivered to 

Pieces 
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oeishth ~Pieces in an Inftant *. When Men dive 
“—-——~ to fuch Depths in the Sea, that the internal 
Particles of Air are crowded into half the 
Room, they feel great Pain, This is con- 
firmed likewife from what happens in the 
Diving-Bell: But thefe Things would re- 

quire more Time and Words. 
M. Nay, Philon, Jam now more than 
content to leave you: You talk away fo faft, 


that you are quite out of my Sight. 


_ * When the Air is exhaufted out of the Gla/s Receiver, 
there is a prodigious Preflure on all the Parts of it quite 
round. The mutual Repulfe between the Particles of the 


external Air does not keep off this Preflure, or form an 


-artificial Vault to preferve the Glafs. It bears this Pref- 
fure by the Advantage of its Figure; as an Egg, prefled 
equally at both Ends, bears a great Force. Our Bodies 
therefore fuffer a Preflure at all Times equal to what the 
exhaufted Receiver does. And neither the Figure of 
our Bodies, which is conftantly changing while we move, 
or breathe, nor the firm Texture of our Flefh, is fitted 
to bear this conftant and vaft Weight. And though ei- 
ther of thefe were the Caufe, we fhould neverthelefs feel 
always an exceffive Pain. It muft be a Spring therefore, 
both more powerful and artful, which counter-acts this 
Preffure, and prevents the fatal Effects it would other- 
wife have. And this Spring can be nothing but the Par- 
ticles of the Air itfelf in all Parts of our Bodies, as was 
faid. ls is impoffible to reflect on this without Amaze- 
ment ! 
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What muft have been the Confequences if the 
Moon had moved in a Plane crofing the 
Ecliptick, or Plane of the Earth’s Orbit, 

at right Angles. That our Earth is a 
Moon to its own Satellite, appearing to her 
near 16 Times larger than the Sun bhim- 
felf, and thereby throwing .on ber avaft 
Gleamof Light. Jupiter appears to the in- 
nermoft of bis Satellites 1600 Times larger 
than the Sun does to us; and Saturn more 
than a 1000 Times larger to his neareft Sa- 
tellites: They muft therefore throw a prodi- 
gious Splendor on their own,Moons. That 
the Plants both Primary and Secondary are 
thus carefully illuminated, fhews they are 
not empty Seats; but defigned for Habita- 
tion : For Light, in the Nature of Things, 
anfwers to Eyes. A fkilful Artift could 
not defign that which is more noble for the 
Uje of what ts of an inferior Nature. The 
qwhole material Univer fe was therefore made 
for the Sake of Rational Beings. That 
our Sun at the Diflance of Sirius or Arc- 

Vou, Il, K turus 


= 


I ZO 


Ninth 


€onference. 


MAT HO: or, The 


turus would appear but like one of the 


jixed Stars, and the folar Planets be quite 


abforbed by the immenfe intervening Space. 
_ Lhe great centrifugal Force on the larger 
Planets a Relief to their Inhabitants, as fuf- 


pending a confiderable Part of their Weight. 


on thefe vaft Bodies, The Denjity of thofe 
great Bodies wifely contrived in being lefs 
than in fmaller Bodies, upon this Account. 


An eafy Way to calculate their Quantities — 


of Matter and Denfities, 


-CXVIIL R. OU muft have grown fa- 
miliar with the Planets 


| sidan their Satellites, Matho, if you have paft 


all your Time, finceI faw you laft, in the 
Kegions above. 

MM. Sometimes above, and fometimes: be- 
low ; but Familiarity, you know, is not fo 


foon contracted in a ftrange Country : Befides, 


you may eafily guefs from the Heads of our 
laft Conference, that my Bufinefs in thofe 
Places was both various and difficult. 

P. Allis well now I hope? 

MM. All is fo well, that I have a tolerable 
Notion of what we were then upon: But 
other Things ftill occur which puzzle me. 

P, It muft be fo with Beginners, till they 
have gone through the whole Scheme, and 
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fee the Confiftency of one Part v = another. oourtens. 


But what are thofe Particulars that puzzled “~~ 
you moit ? 

M. Before we {peak of any Thing elf, 
I mutt acquaint you, that an Expreffion you 
dropt at our laft Meeting has exercifed my 
Thoughts ever fince, | 

P. What was it? | 
_ MM. When we had obferved, that the 
fhortening the Diftance between the Sun and 
Planets feemed by all Means poilible to have 
been ftudied by the great Architect of Nature, 
and had talk’d of the Number of Bodies 
that compofe the Solar Syftem, you added, 
that all the Planets revolved about the Sun 
nearly in the fame Plane; but that there 
were other Bodies, more in Number, which 
traverfed the Syftem all Manner of Ways. 
This, as I thought, you feemed to fay, with 
a View to prevent.an Objection, namely, 
Why the San might not have been beneficial 
to more Bodies, which might have revolved 
about him cestopaife, or ina Plane crofing 
the other at right Reaks. This brought to 
my Remembrance a Particular you hinted at 
long ago, when you feemed to conclude 
(from the Motion, I fuppofe, of fome parti- 
cular Bodies,) that the Attraction of the Sun 
reached'a great Way into the Regions above 

2 Saturn, 
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Saturn, or between his Orbit and the fixed 


have never fatisfied me fince; wherefore I 
beg you would inform me, what lyes con- 
cealed under thofe diftant Hints. 

P, When I have told you all I know con- 


cerning thefe Things, you will hardly think 


it worth your While. 


M. But pray acquaint me with it, whe 
ever it be. 


P. If there be any Thing elfe you orouti 


difcourfe of, let us fpeak of that; and I 
fhall readily inform you of what I Bie about: 
thofe Matters, if an Opportunity fhould offer 


naturally. 

M. Next'then, with Refpeé to the Planets 
lying all in the fame Plane nearly, (namely, 
that of our Ecliptick) I was trying to find 
what would have been the Confequences, if 


the Orbit of our Moon, for Inftance, had — 
Jain ina Planecroffing the Pliwe of the Earth’s — 
Orbit at right Angles: But I could neither © 
imagine the Cafe evaie nor find out a Rea- | 


fon why it might not have been fo in Faét. 


P. Itisenough in fuch Cafes, Matho, that j 


we fee the prefent Difpofition wife and regu- 


lar ; nor are we to imagine that we can come. 
at the Knowledge of, or difcover all the Rea- ~ 
fons why Things were ordered fo, That, as — 


WS 
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we have obferved, may lead us into fatal Nim 
Mittakes. 

M. I remember well enough the impious 
Notion, That one might have taught the 
Deity ae to mend his Work. 

P. We plainly fee great Inconveniencies 
from fome Difpofitions, differing from the 
prefent, that were equally poflible: This 
fhews us the Kindnefs and Wifdom of the 
Creator, in the prefent Order and Motions of 
the heavenly Bodies. But fuppofing other 
Difpofitions might, in fome Refpects, have 
been equally advantageous forus ; What then ? 
We have nothing either to complain of, or 
carp, at, becaufe the Deity hath chofen one 
of two Ways which were equally proper. 
And yet in the prefent Cafe, it is certainly 
more orderly and beautiful, that all the Bo- 
dies in the Syftem fhould lye in the fame Plane, 
and move the fame Way (according to the 
Order of the Signs) as it were in concentrical 
Circles; than that their Orbits fhould have | 
lain acrofs each other, and taken up the 
whole Space; though we fhould not know 
for what other Purpofe the Creator may have 
referved it free. 

M. All this I agree to: Yet there is no 
Harm in endeavouring to conceive what Ap- 
pearances would have been, had the Planes 

ia 
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con®. of the Moon and Earth’s Orbits been at right 


—-— Angles to each other. 


CXIX. P. That might have been many - 
different Ways. Had the common Section — 
of the two Planes always pafled through the 
Center of the Sun, the Moon would then — 
indeed in every Revolution have been in — 
Conjunation with, and Oppofition to the Sun, — 
as now: Asalfo this Plane lying through the — 
Sun and Earth, fhe could never have been — 
before, or behind the Earth in its annual — 
Courfe, but ftill equally advanced with it. © 
Thus far you conceive ? ‘ 

M. Eafily ; for this Plane ftanding ere&t ~ 
above the other, like the Leaf of a Book, © 
muit have moved round as the Earth moved, 
fo asto pafs always through the Centers of — 

the Sun and Earth: But ftill we thould have © 
had our full and new Moon regularly as at 
prefent. fe 

P. Hold a little —Then you will allow, — 
fince this Plane ftood ere& above the other, ~ 
like the Leaf of a Book, that the Way of ~ 
the Sun and Moon muft have lain perpendi- 
cularly to, or acrofs, each other? ‘ 

M. Right; for then the Moon muft have © 
come over our Heads from North to South, @ 
or from South to North at leaft. i 


P, She 
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P. She muft certainly have paffed through oy... 
the Poles of the Ecliptick ; and confequently, “~~ 
through or near the Poles of the World. 

MM. Let me confider this Circumftance, 
——I fee the Plane of her Orbit muft always 
have pafled through the Poles of the Eclip- 
tick ;——And fince our elevated Pole always 
points to the North, her Plane muft have 
paffed through the, Poles of the Equator too, 
when the Earth was in the Solftices ; for paf-. 
fing ftill through the Center of the Sun, it 
mutt then have lain directly South and North. 
And at all other Times it muft have patied a 
little befides the Poles of the World. 

P. Then the diurnal Rotation of the Earth 
could not have caufed the Moon to rife and 
fet to us every Day, as fhe does now; for 
when fhe was about the South Pole, we could 
not have feen her for many Days, more than 
now we fee the Southern Conftellations, which 
never appear above our Horizon. And be- 
fides, fhe muft have lingred long about the 
gloomy Horizon, either in coming in, or go- 
ing out of Sight, having but twelve Degrees 
of meridian Altitude the firft Day of return- 
ing fromthe South, and twenty-four the next. 

M,. 1 was not aware of this. It is ftrange 
enough. All the Time likewife the fhouldbe 
about the northern Parts of the Globe, fhe 
Boe e K 4 mut 
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coh. muft be hid to thofe lying onthe other Side 

tv the Equator; and the moft conftant Part of 
her Light muft have been fhed over the frozen 
Regions of the Earth, where there are few 
Creatures, at leaft rational Inhabitants, to per- 
ceive the Benefit of it. This muft have been 
a palpable Mifcalculation, to make the Light 
of the Moon take a different Courfe from the 
Light of the Sun, and fo leave the populous 
and habitable Parts of the Globe worft pro- 
vided for. 

P. There is ftill another Inconvenience, not 
lefs than this: For fince the Moon muft al- 
ways have moved upon (or near) a vertical 
Circle, pafling through the Center of the 
Sun, fhe muft for half of her menftrual 
Courfe have come to our Meridian almoft at 
the fame Time with the Sun, or about 
twelve o’Clock of the Day: That is, our 
Moon-Light muft have happened, for the 
half of her Revolution, by Day; when it 
could not have been perceived, nor done us 
any Service. 

M. It muft indeed have been fo, fince 


the Halfof that Circle muft have come above, -_ 


or fallen below our Horizon, nearly with the 
Sun ; which would have been a difadvanta- 
geous Change to us in Point of Light and 
Variety, 
db P, Things 
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- P, Things would have been different from cate aes 


what they are in moft other. Refpe€ts: Our —~~—~ 
periodical and fynodical Months would have 

been the fame; and the Tides muft have 
{welled for fome Days together about either 

Pole, once a Month, without a Tide on the 
oppofite Part of the Globe, as now; and 

there muft have been an Eclipfe of the Sun 

every Conjunction, and of the Moon every 
Oppofition. 

M, J underftand ; it muft have been fo, 
becaufe the Plane of the Moon’s Orbit paffed 
through the Centers of the Sun and Earth. 
And thefe feveral Circumftances may, 
Ithink, fuggeft to us the Inconveniencies we 
fhould have fuffered, if not the Moon, but 
the Earth itfelf, had thus moved from North 
to South, inftead of moving from Weft to 
Eaft, which certainly was not impoffible. 

P. That the Equators of the diurnal Mo- 
tions of all the Planets were nearly obverted 
to the Sun, was Matter of Choice, and not 
of Neceffity. Had the Way of the Sun lain 
through the Poles of the Earth, as you fup- 
pofe, the Confequences mutt ftill have been 
more inconvenient, 

M. We never confider thefe Cafes as pof- 
fible ; and hence it is that we never contem- 
plate the Wifdom and Kindnefs of the Deity 
in the prefent Conftitution, Wa 
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P. Tam perfeétly charmed, Matho, with 


“—v-—~ your pertinent and rational Reflections: The 


greateft Philofophers lofe the beft Part of 
their Pleafure arifing from the Study of Na- 
ture, for Want of fuch Obfervations.— 

M, The Confequences of this Suppofition 
I fhall endeavour to find out by myfelf, fince 
you have put me in the Way: But you faid 


the Plane of the Moon’s Orbit might have 


lain acrofs the Plane of the Earth’s Orbit 
many different Ways. 

P. It might not have lain through the Sun, 
but parallel to his Difk, or at right anes 
to itfelf in the former Pofition ; And then it 
muft alfo have gone through the Poles of 
the Ecliptick, and thofe of the Equator like- 
wife in the Equ.noxes. 

M. It muft, as lying then direlly North 
and South; or being every where at right 
Angles to itfelf, as in the former Suppofition, 

P. In this Cafe the Moon would fome- 
times have been before the Earth in its an- 
nual Courfe, and fometimes behind it, as 


at prefent ; but could never have come into 


Conjunction with, or Oppofition to the Sun, 
but have always kept at an equal Saad 
from him, 
M. This Suppofition is, I think, till 
worfe than the laft, ince the Moon then muft 
~ 2 not 
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not only have fpent a good Part of her men- eae. 
ftrual Revolution about the Poles of the Globe, —~— 
but could never have fhone upon us with her . 
full Luftre, as never coming to an Oppofi- 
tion with the Luminary from which fhe bor- 
rows her fplendor. 
‘P. And worfe likewife, in that being now 
attracted by the Sun and Earth in two diffe- 
rent Planes, her Motion muft have become 
quite perplexed and irregular. | 
M. Pray help me to underftand this? 
P. You know tHe Plane in which fhe is 
now fuppofed to move, ftanding erect, like 
the Leaf ofa Book, to the Plane of the Earth’s 
Orbit, and not pafling through the Sun ; his 
whole Force muft then have been exercifed to 
bring down that Plane nearer to the Earth’s ; 
and that on whatever Side of the common 
Section of the two Planes fhe was. 
M. Iconceive it; in the laft Suppofition, 
where the Plane of her Orbit pafled through 
the Sun, he muft have accelerated her in her 
Courfe, but could not have drawn her out of 
the Plane in which fhe moved ; whereas here 
the Lines by which fhe is attracted to the Sun 
and Earth, could never be.in the fame Plane, 
except when fhe was in the Interfection of 
both Planes: Which muft make her dip, or 
move in no certain Plane, And as fhe would 


be 
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Cont, be drawn forward or nearer the Sun, the far- 


“—v——~ ther fhe moved from the common Section on 
either Side, we fhould ftill lofe more of her 
Light. 

P, You hit the Cafe perfectly : She could 
never be attraéved by Lines in the fame Plane, 
except when in her Nodes (as they are called ;) 
and a {mall Digreffion of this Sort at prefent 
caufes a confiderable Irregularity in the Moon’s 
Motion. And, as I faid, there are innu= 
merable other Pofitions between the/e two, in 
any of which the Plane of the Moon’s Orbit 
would have been erect tothat of the Ecliptick : 
But as they had been near the one or the o- 
ther of the two Pofitions we have {poke of, 
fo they muft have participated of the Difad- 
vantages proper ’to either the firft or the laft. 


CXX. MM. You have now, Phzlon, been 
better than your Word. Inot only myfelf 
underftand the Beauty and Ufefulnefs of the 
prefent Difpofition, but could even fhew to 
another the Inconveniency and Lofs we 
fhould have fuftained, had the Plane of the 
Moon’s Orbit croffed that of the Ecliptick, 
And the fame Reafoning feems to be applica- 
ble to the Moons of other Planets, which 
muft have been lefs carefully provided for, had 
the Planes of their Satellites lain acrofs the 
common Plane, P, There 
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P. There is all the Parity of Reafon be- 
tween their Cafe and ours, that can be be- | 
tween two Things of the fame Kind. 


- M. From thie notable Contrivance then; 
as well as from all the {folicitous Provifion we: 


obferved to ‘be made before, it feems to fol- 
low, that the Ufe ‘of ‘the fecoidary Planets 
is arity? to reflect the borrowed Light of Bee 
Sun ‘upon their Primaries. . 

P. ‘That would be too rath a Suppofition. 

M, Pray wherein does the Rafhnefs of it 
confit om 

-P. Our Earth performs: the adv gelvies 
to the Moon as the Moon does to it; or ra 
ther a great Deal more, {ince it refleas upon 
her about fifteen Times a greater Light than 
it receives from her: Yet no Body would fay, 
that it was the only, or the principal Ufe of 
the Earth to reverberate the Sun’s Light, in 
Order to illuminate the Moon. 

‘iM. ‘That Affertion- would be both falfe in 
Fa@t, and abfurd in Reafon. The Earth’s 
being a habitable Globe is certainly the prin- 
cipal Defign of it :. And if it illuminates the 
Moon, it does that only as an acceflory End, 
without Prejudice to the principal Ufe, But 
pray is our Earth a Moon to its own Moon ? 

P. Notto ftand on the Novelty of the 
ele itis in Effect a Moon to itsown 

2 Satellite : 
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cont. Satellite: For fince both Bodies are dark, or 
t———— untranfparent, there isthe fame Neceffity for 

their reflecting the Light of the Sun on each 
other mutually; but the Earth reflets it 
‘much more copioufly on the Moon, as being 
by far the greater Body. © Which is manifeft 
ftom bare Infpettion ; for a little after. the 
Conjunction, the Part of the Moon, not yet 
enlightned by the Sun’s Ray, becomes con- 
fpicuous to us by the Light reflected on her 
te? the Earth. 

. Ihave in Truth obferved it very dif- 
saa and from her Appearance at that Time 
there feems to be a good Degree of Light re- 
flected on her: For I have perceived it even 
before our Day-Light was quite gone. 

'  P. You may confider what Effect the 
Moon-Light would have, if it became 15 
or 16 Times brighter ; for fuch is the Moon- 
Light of the Moon, if I may fo exprefs it: 
And if you can read a fmall Print by our 
Moon-Light, what might you do there? 

M. Fifteen Times our Moon-Light would 
make a Kind of Day-Light, I fancy; and 
we might travel, and do all Manner of Bu- 
finefs by it, as conveniently at leaft as now 
in gloomy Sy cathe 

P. The Earth, Matho, muft appear ae 
by Nigat a Globe near fixteen Times larger 

than 
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‘than the Body of the Sun himfelf; and Ne" 
therefore muft throw a vaft Gleam upon a =< 
Spectator in thofe Parts. 

~ M, You mean, dy Night at the Moon, 

and not by Night soit us. 

Po Your Correction is juft; that 1s my 
Meaning 

M. This muft bea fine Sight furely, to 
‘fee a Moon fo large! But pray, as we. per- 
ceive their Moon-Light, or the Light re- 
flected from our Globe on them ; could they 
perceive our Moon-Light, or the Light re- 
fle€@ted by the Moon on our Earth? 

P. Ido not think they could; for if 
their Moon-Light were but a fifteenth Part 
of what itis, we could hardly perceive it at 
this. Diftance. 

M. I defigned to have afked you almoft 
every Time. I came here, after our, firft 
Meeting, how it comes to pafs that the Moon 
appears in fuch various Forms: But. from 
what has been faidjuft now, and at different 
Times before, I think I almoft underftand 
the. whole: Affair, without giving you far- 
ther Trouble. 

_. P. Itfometimes fo happens that, by. re- 
fleCting on a Subject we come to have right 
Notions ‘of it,, without a formal BAe SFaie 
But’ pray, wolat are your. Thoughts of the 
various Appearances of the Moon? 

M, Being 
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Ninth M. Being an opaque Body, and therefore 


Sees neceflarily reflecting the Sun’s Ray, the muft 
appear of different Forms to us, as the He- 
mifphere enlightened by the Sun, is more or 
lefs turned to us. Therefore in the -Con- 
junction fhe is quite incon{picuous, except 
perhaps by appearing on the Face of the Sun 
in an Eclipfe, as a dark Circle: In the Op- 
pofition fhe muft appear full, for her Side, — 
to which it is then Day, is expofed to us; 
and between thefe ¢wo fhe muft put on all the 
intermediate Appearances. I likewife eafily 
conceive from this, why before and after the 
Change, her Horns are turned contrary Ways, 
ftill from the Sun, to wit; and her lumi- 
nous Edge towards him; for herenlightened _ 
Half is then going out of, or coming into 
our View. ' ey: 
<P You are perfectly sjohts I had pre- 
pared for you this Figure ne her different — 
Phafes, which can be af little other Ufe to 
you now, than to fhew you that the Earth — 
puts on all the fame Variety of Appearances — 
to her, as fhe does toit, but in a_ contrary 
Order. 

M. Pray let me confider it in that View. 
——I underftand it eafily: When we have the — 
new Moon, the Earth muft appear at the 
full to her ; for her dark Side being then to- 

) wards 
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wards us, it is Night there. As her Light , Ninth 
incredfes to us, ours muft decreafe to her, by —v—4 
being carried more towards the dark Side of 
the Earth, and fo turning her own illumi- 
- nated Half tous; till the comes to the Op- 
pofition, and fhines full om us, when the 
Earth muft be quite darkened to her, unlefs 
perhaps in the Conjun@tion it comes over the 
San, and wholly covers him.—O right! I 
fee now that the Earth muft appear a much 
larger Body at the Moon, than the Sun him- 
felf, when it not only covers him wholly, 
but hides a great Space of the Heaven round 
about him, Ff fee now more clearly what you 
fhewed me before, That the takes a long 
Time to wade through the Shadow of the 
Earth, which is, even there, near four Times 
broader than herfelf. Well, Iam delighted 
with all this, it is fo pl.in, and at the fame 
Time fo agreeable too. 


CXXT. P. A Speétator at the Moon 
mut alfo enjoy a pleafing Spectacle, Marho, 
in beholding the Converfion of our Earth on 
its Axis in four and twenty Hours. | 

M. How would that appear to him ? 

P. By Means of this Rotation, he would 
be furnifhed with a conftant Variety of Ob- 
jects on his Moon, offering themfelves to him 

Vor. Il, L fuc- 
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cofannce, fucceflively. Our Seas and Continents would 
“~-— there be feen from a right Point of View, — 
and be remarkably diftinguifhed by a different 
Brightnefs of Colour. The Water, you 
know, drinking up the Rays, reflects but few 
of them comparatively; the Parts of our 
Globe therefore covered with that Element, 
muft appear darker : But the fcorched Plains 
of Africa, and thofe Countries that lie under 
the Equator, muft have a ftrong Splendor. 
M. This muft certainly be very enter- 
taining. Madagafcar, Borneo, Sumatra, and 
the other Iflands of that Tract, muft make 
bright Spots amidft the Ocean; while the 
Mediterranean, the Euxine, and Ca/pian Seas, 
by their Darknefs, fet off the Luftre of the | 
neighbouring Continents. I cannot help 
thinking that a View of our own Globe from 
fucha Diftance muft be very agreeable. ‘Twelve 
Hours muft change the Scene to a Spectator 
at the Moon, from Tartary and Afa to the 
two Continents of fmerica. He could not ~ 
help being furprized, I fancy, with the nar- 
row fhining J/fhmus that joins them together. — 
He would likewife fee, I fuppofe, Traéts of — 
Land, which we ourfelves have not yet dif- 
covered, or know only a little of their Coafts, — 
P. He would certainly fee fome Parts of — 
our Globe which we never faw, nor perhaps — 
I _ ever PI 
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ever fhall fee. For while the Barth; *inilits aoe 
annual Courfe,turned its North and South Poles —~—~ 
alternately tothe Sun, he mutt perceive the 
vaft circumpolar Regions quite unknownto us. 

M, From all thefe Particulars I am fatis- 

fied, that the Earth muft make an entertain- 
ing and noble Appearance at the Moon. . 

P. But if you go on to confider thof lar- 

ger Bodies, Saturn and upiter, they make 
ftill an incomparably more glorious Figure to 
their Satellites: each of them appearing fome 
hundred Times larger than the Sun does to 
us, and many thoufand Times larger than the 
Sun appears to themfelves. 

MM, Let me intreat you to fhew me how 
this is, 

P. As the Matter is become quite eafy 
to you now, there is no Occafion for Intreaty. 
Jupiter's Dilk is in Reality a hundred Times 
larger than that of the Earth; and the inner- 
moft of his Moons is not quite fo far diftant 
from him as our Moon is from us: There- 
fore he muft appear to the innermoft of his 
Moons a hundred Times larger than the Earth 
does to our Moon, But the Earth appears to 
our Moon near 16 Times larger than the Sun 
does to us; fo that ‘fupzter appears to the in- 
nermoft of his Satellites almoft 1600 Times 
larger than the Sun does to us. 

Er2 M, This 
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MM. This would be an inconceiveably new 


“-——~ and glorious Sight in our Parts of the Syf- 


tem ! | 
P, Add to this, fince the Sun’s Ditk ap- 
pears 25 Times lefs.there than tous; Supzter 
appears 40000 Times larger to the neareft 
of his Satellites than the Sun himéelf. . 
M. If I did not all along perceive the Rea- 


fons on which your Numbers are founded, I — 


fhould think you only defigned to indulge me 
in a little vain Amufement; but as itis, lam 


really convinced of the Truth of what you. — 


advance, 

P. Thefe Numbers and Proportions are 
not much over nor under the Truth; but 
where there was nothing that required any 
great Exactnefs it would have been needlefs 
to have affected it. 


M. Pray fhew me next what Appearance — 
— Saturn makes to his Moons ? 


P. Saturn’s Ditk is 64, or 6 5 Times lar- 


ger than-the Earth’s: "Therefore he appears — 
to two or three of his neareft Satellites 64 
Times larger than the Earth does to our — 
Moon; and of Confequence, upwards of a 
1000 Times biggerthanthe Sun appears with, — 
us. The Sun’s Difk there is near a 100 Times. © 
lefs than here. Saturn therefore at the Di- 
ftance of our Moon appears about 10e000 © 

Times — 
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Times bigger than the Sun himfelf does. asianen 
Thus Fupzter and Saturn mutt appear to their —\~— 
Satellites, not as Moons but prodigious re- 
{plendent Orbs in the Heaven, taking up no 
{mall Space in the azure Firmament with 
their luminous Bodies. For on allowing Yu- 
piter’s Difk to appeat 1600 Timeslarger than 
the Sun’s to a Spectator on our Earth, you 
will find that his Diameter extends to more 
than one and twenty Degrees in the Heavers. 

M. \ want to fee this more particularly? 
' P. The Sun’s mean Diameter with us is 
about 32 Minutes, or half a Degree and 
two Minutes: But the Square Root of 1600 
1840; 40 Times the Sun’s Diameter there- 
fore is about 21 Degrees 26 Minutes. 

MM. This is plain: But pray reprefent the 
Thing to my Imagination, if you can. 

P. Twenty Degrees is about the ninth 
Part of a Semi-circle: So that nine fuch Bodies 
as ‘Jupiter appears to his neareft Satellite mutt 
do more than reach from one Side of the 
Heaven to the other, 

M. This gives me Satisfaction; and I 
find we have no Notion of fuch Luminaries 
in our Part of the Syftem ; for when ¥up/- » 
ter rifes to his Satellites, a whole Quarter of 
_ the Firmament muft feem in a blaze of Light. 
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ot... P. He appears lefs to the Reft of his Satel- 
~—— lites; but ftill larger than any Luminary we 
ees a Notion of. 

M. And Saturn, what Figure does he make 
to his Satellites ? 

P. To the innermoft of his Satellites he 
appears of incredible Bulk ; bigger than Fu- 
piter himfelf to the innermoft of his; if it 
were worth the while to be particular on thefe 
Things: But at the Diftance of our Moon 
his Difk is about 1024 Times larger than the 
Sun’s to us. The Square Root of this Num- 
ber is 32 nearly ; his Diameter therefore at 
this Diftance is about 17 Degrees; or ten 
and a half fuch Bodies as he, placed by each 
other’s Sides, would extend over the whole 
Heaven, from Eaft to Weft, 


CXXITI. M. All this is fo new and fur- 
prifing to me, Pilon, that I cannot fuffi- 
ciently exprefs my Admiration of it. You — 
convinced me before that the Heaven of “fu- | 
piter, or Saturn, was beautiful and glorious; — 
But this View of the Heaven of their Satel- — 
lites furpafies the Force of Imagination.. For — 
we may add to this, 1 prefume, that every © 
Satellite enjoys a fine Profpect of its neigh- — 
bouring Moons, which muft appear to it, as © 
well as to their primary Planet. : 

| : 7 Ped 
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P. It mutt be fo, fince they are reafona- . 77h 
bly fuppofed not to be lefs than our Earth: -~-~ 
If fo, when one of them is in the Oppofiti- 
on, or near it, and the next inferior afcend- 
ing towards it; the higher muft appear to the 
lower, larger than our Earth does at the 
Moon, But it would be endlefs to purfue the 
 feveral Appearances they make to each other. 
M. Pray what can be the Ufe of this Pro- 
fufion of Light, thrown on thefe fecondary 
Planets, even by their Primaries themf{elves ? 
Or of that Light reflected on our Moon by 
the Earth? 

P, What fhould the Ufe of it be, but that 
they may have Light enough to fee to keep 
to their Orbits regularly ? Otherwife, revolv- 
ing in thofe vaft, pathlefs Spaces above, they. 
might have miffed their Way. 

M, Ah, Philon! can you find in your 
Heart to joke at this Rate, on fuch a Subject! 
Let me beg of you to tell me what can be the 
Ufe of all this Light? For it is certain, that 
a Thing thus laid out with fo much Study, 
and executed by fuch mighty Contrivance, 
cannot be without Defign, and for no Pur- 
pote. 
~’P. I wonder, Matho, you did not. firft 
afk me, what was the Ufe of all that Light, 
fhed on the primary Planets by their Seconda- 
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cot. ties? Or by the Sun himfelf? Can this be 
‘“-—~ without Defign, more than the other? 

_M. What furprifed me moft was, ‘That 
the primary Planets fhould be Moons to their 
own Moons; This made me afk the Quefti- 
on at firft; though I find I am ftill as ignorant 
of the Queftion you put, and which I ought 
more naturally to have afked in the firft Place. 
_ P. Can the Light then fhed on. the great- 
er Planets be without Defiga, more than that 
fhed on the Jeffer 2 

M. Moft undoubedly it cannot. The 
Almighty Architect would never have made 
ufe of fuch laborious Methods as we have feen, 
to furnith the moft remote Bodies of our Syf- 
tem with fuch Variety of Light, if Light had 
not been abfolutely neceflary to them. 

P. And what is it in the Nature of Things, 
that can make Light abfolutely neceffary to 
thofe great Bodies lying at fuch a Diftance 
from the Sun; and with which you fee they 
are fo wonderfully fupplied ? 

MM. I cannot indeed tell; but expeét that 
you fhould anfwer this Queftion yourfelf. 

P, And yet I fhould think that fuch a 
Queition were not difficult to be anfwered, 
Tell me, What is the Ufe of the Light of 
the Moon to our Earth? 


M, This 
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M. This Ican eafily anfwer. The Moon ,,Nisth 
- luminates the darkened Part of the Earth 

jn the Sun’s Abfence; the direéts the Travel- 

ler in his Way, and the Seafaring Man in his 

Courfe by Night; and divides our Time to 

usina different Manner from what theSun does. . 

P. Very good: But would the Terragueous 
Globe itfelf (I mean the Mountains, Fields, 
Rivers, Ocegn,) ftand in need of Light, if 
it were not inhabited? Or what is it in the 
Nature of Things, for which Light is appoint- 
ed; and to which it anfwers? To Eyes, or 
to Ears? You fee we ftand in need of Light 
in our Houfes; but could there be any Ne- 
ceffity for thefe, if the Houfes were unin- 
habited; if no Body dwelt in them? 

M, It is enough, Philon; pardon my 
want of Thought. I ought to have been up- 
on my Guard, when you began with your 
ironical Way of Joking. You mean, that all 
the other Planets, as well as our Earth, are 
habitable Globes, and the Refidence of {uch 
to whom the Light of the Sun may be fer- 
viceable; or, to {peak more juftly, to whom 
it is altogether neceffary. 


CXXIII. P. Why was a Sun neceffary at 
all in the Syftem, Mazho, if not upon this 
Account? Why might it not have been a dark, 

a torpid, 
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conta torpid, and a motionlefs Abyfs? Or why 

ten? -as the Frame of Nature built at all? 
Thefe are Queftions we fhould know how to — 
anfwer, if we are capable of anfwering any 
thing; if we know whether we were made 
by Chance, or a defigning Caufe. Every Bo- 
dy will own that the Syftem required a Sun, 
regular Motions and the prefent Contrivances ; 
becaufe it was to be inhabited. Right: — 
But was it to have a Sun, and thefe Conve- 
niencies, that only the hundredth Part of it, nay | 
that lefs than the hundredth Part of it, fhould — 
be inhabited? Was it to have thefe Contrivan- __ 
ces, that it might be uninhabited even where _ 
they feem to have been moft ftudied? For, — 
if we may compare the Works of the Crea~ __ 
tor among themfelves, the Contrivances for 
illuminating the fuperior Planets are, without | » 
Controverfy, extremely more ftudied than in 
the lower Parts of the Syftem. Call to. 
Mind again the Heavens of ‘fupiter and Sa- 


turn, what bright Parts of the Univerfe thofe 


are; though fo far removed from the Sun. 
Thefe Bodies, you owned, appear to each other — 
vaft Globes of Light, far exceeding the Notion — 
~ we have of celeftial Luminaries. If we fup- 
pofe a Spectator brought from thence to our 
Regions, he muft think he were conveyed to 
a dull and Janguifhing Part of Nature. 
M, You 
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M. You have fhewn me that Particular to 
Satisfaction : But I ought to have forefeen this 
Confequence long ago, when I obferved fuch 
various and artful Provifion made for throw- 
ing Light on all the Parts of the planetary 
World ; when I beheld the Planets placed, not 
one without another, but five or fix of them 
fo difpofed at the fame Diftance from the Sun, 
that they might all enjoy his Light equally, 
and reflect it likewife on each other mutually. 
This is fuch an expreffive Artifice, as is not 
eafy to be miftaken : Otherwife what Diffe- 
rence would there have been, whether the 
Planets had been placed far from, or near the 
Sun ; were they not to have been replenifhed 
with Inhabitants, who might perceive the 
Advantage of the Light ? Or what needlefs 
Work had it been, fo carefully to provide the 
Comforts of Leving Beings for Things void 
of Life ? ; 

P. This Confequence feems to be implied, 
Matho, from the very Time we underftand 
the Sun to be fuch a vaft Body, merely upon 
the Account of the Planets. He was to keep 
them near him by his Attra¢tion, and to che- 
rifh them by his Heat and Light. But to 
cherifh what? Some mighty Globes of Mar- 
ble, for Inftance, fome huge Maffes of dead 
Matter! No Reafon at all would be better 
than this, jeped| 
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ot. See I confefs I ought to have confidered 
w—y——« the Work in this View, when firft I under- 
{tood that the Planets were made to revolve 
about the Sun by fuch wonderful Power ; that 
they might move without changing Diftance 
from their Center of Heat and Light; And 
when I firft faw that they rolled round on 
their Axes, that they might enjoy the Light — 
and Shade alternately. No Eyes could bear 
a perpetual Splendor. But above all, I ought 
to have forefeen this Defign of the Work, 
when I faw Planets revolving about other Pla- 
“nets, and thofe revolving about the Center of 
Heat and Light ! This could not be a mere 
Flourith of Skill in the Almighty Archited ; 
an ambitious affected Ornament, that ferved 
only to fhew what he could do when he had 
a Mind. . 

_ P.. You are grown a powerful Orator for 
this Side of the Queftion, all of a fudden, 
Matho. 3 | 

M. Iam ferious in what I fay, and do not 
talk thus out of an Affectation to be thought to 
underftand a Thing, before I fee it. When 
I reflect on all we have faid from the Begin- 
ning, it appears to me confiftent in this Senfe ; 
but without this it feems fcarce to have,a 
Meaning : Every Thing indeed confirms it, 
and nothing, fo far as I know, makes againft 
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it, For why fhould our Earth alone of all ,Nin®_ 
the Planets be furnifhed with Inhabitants; - w~—~ 
fince it is neither the greateft, nor the inner- 
moft, nor the outermoft, nor the beit furnith- 
ed with Light, or with Variety of it, to re- 
ceive them : I fay, why fhould it of all the 
Planets be graced with Inhabitants, while o- 
thers, either larger, or nearer the Source of 
Heat and Light, are left empty and defolate? 
It vanithes long before we come to Sfupiter or 
Saturn, the leaft of whofe Satellites are pro- 
bably as large. It is placed, fuppofe, at 2 r000 
of its own-Semi-diameters from the Sun: 
What is the Meaning then of Yupiter, a much 
larger Body, placed at 5 times that Diftance? 
Or of Saturn placed at near 10 times that 
~ Diftance? Or of Venus placed at 1500 fuch 
Diameters from him? Could not this Earth 
have tolled round the Sun, and been inhabi- 
ed, unlefs it had been: attended with thofe 
larger Bodies, rolling likewife round him with- 
out Inhabitants ? 

M. J think therefore, Philon, we fhould 
never look to the Heavens, and thofe mighty 
Bodies that roll round with us ; nor confider 
that their Motions are governed by the fame 
common Laws, nor fuffer our Thoughts to 
rife above the Surface on which we tread ; 
unlefs we come into this Opinion: For it ap- 

pears 
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coninth , pears to be that, which can only folve a thou- 


~———— fand Doubts in our Mind, and free us from 
a thoufand Abfurdities, which we muft other-~ 
wife entertain concerning the great Architeét 
of the World. 

P. There feems in Truth to be no Medi- 
um, between remaining quite ignorant of all 
the Miracles of Power, and Wifdom, which 
appear in the Heavens, and coming into this 
Notion : And on this Account it was, that 
Men came into it, as foon as they began to 
compare this Earth with the other great Bodies 
in Nature, and found that it was but as a 
Point in Comparifon of the Univerfe, But 


CXXIV. Since you have fo little Doubt of 
the primary Planets being habitable, what do 
you think muft be the Ufe, or the Defign, 
of that more copious Light reflected on the 
Moon by our Earth ; or by thofe larger Bo- 
dies “fupiter and Saturn, on their Seconda- 
ries? 

_M. 1 fhall not readily forget thefe latt ; 
and as more ample Provifion hath been made 
for them, than for the primary Planets them- 
felves ; they cannot be idle Phenomena in the 
Sky, to amufe- I know not what Beings, 
if none are there : But the different Abodes 
rather of fome fort of living Creatures: For 

| thus 
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thus the Convenience of more is confulted, as . Ninth 


I remember you obferved fome Time ago. 

P. Certainly the Syftem is then of more 
Ufe ; nor can it be conftrued a Blunder, or 
Mifunderftanding of the Defign, if the Works 
of the Author of Nature are not idle, or em- 
ployed to {mall Purpofe. 

M. Xt is rather true on the contrary that, 
the more ufeful they are, the more fkillful they 
muft be accounted. 4 large Defign, with 


nferencee 


ead 


finall Convenience fhews that the Artift was not ~ 


Matter of his Bufinefs. 

P. You exprefs the Cafe with Propriety. 
It might be faid that our Seas are large ; but 
we have feen that they are referred to the Ufes 
of Habitation ; and befides they are the Nur- 
fery and Seat of numberlefs Species of living 
Creatures: Our Mountains are wild ; but 
they are notwithftanding a continued Scene of 
Vegetation and Life, and not ufelefs Deformi- 
ties on the Face of the Globe. 

M,. And by a Parity of Reafon, thefe {e- 
condary Planets certainly anfwer a more noble 
End, if they are equally the Seats of living 
Beings, than if they only reflected the Light 
emptily, on other empty Globes. Without 
this we cannot imagine to what Purpofe fuch 
vaft Spheres fhould bandy the Sun’s Splendor 
from one to another, and keep up an efernal 

Dance, 
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Con, Dance, unperceived by any Creature, unlefs 
“—~—~ perhaps by a few ftudious Perfons here on 
Earth, peeping through a Telefcope. I cannot 
bear to think that fuch wonderful Sights fhould 
have been fo far removed from us; if there 
were none elfe to admire them. 

P. The Thought indeed fhocks common 
Senfe. But it is likewife of Confequence in 
this Affair, Matho, to confider that on the 
Surface of the Moon (the neareft of thofe 
Bodies to us) as feen through the Telefcope, 
frequent Mountains, higher than ours, Rocks, 
Lakes, and Seas are difcovered ; all which 
fhew a Planet not unfit for Habitation, but 
difpofed like to our Earth, 

M. Something, like this is perceived even 
by the naked Eye. 

P. Here is a pretty exact Ficure of the 
Moon, Matho, as : obferved Erne the Te- 
lefcope. 

M. Pray let me look at it. There is in- 
deed a great Inequality on her Surface here, 
and Variety of Light and Shade ;° for fome 
Parts are very dark, amd others refplendetit, 
I don’t know whether there be fuch a Diffe- 
rence of Appearances, even on the Surface of 
our Earth. - v so 

P, You cannot, unlefs yok were to: fee it 


from the. Moon. 
M. What 
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M. What ragged and broken Places are. Nit 


nference, 
thefe, on the Edges of thefe lefler F igures f Svar 

P. Confider how large thefe Objects muft 
bein themfelves, when they lye at near 24000 
Miles Diftance from us! Thefe are Rocks, 
Mountains and hollow Valleys, which become 
_ thus confpicuous in certain Pofitions of the 
_ Moon, with refpect to the Light of the Sun: 
The Tops of thefe Mountains appear thus by 
the Rays of the Sun ftriking on them, before 
the Light hath reached thofe Parts of the 
Moon’s Surface, where they are fituated. 

M, Surely the Ufe of thefe Inequalities and 
deep Shades that appear, cannot be to refle& 
the Light on us: Such large Heights and 
Declivities feern rather fitted for the Defcent 
of Waters, and the Ufes of Vegetation, 

P, What you ‘obferve feems of great 
Weight: No Body can be fo fanciful as to 
imagine, that thofe dark Tracks, and deep 
Shades are defigned for the Reflection of the 
Sun’s Rays. But it is farther obferved, that 
thefe Shadows feen on the Surface of the 
Moon are contratted, as thofe Parts of her 
Difk are more turned to the Sun : Juft as 
the Shadows of cur Mountains become fhort- 
er, as the Sun rifes higher ; and quite difap- 
pear in the Height of the Day: Which thews 
that it is but a fecondary Ufe of this Planet 

Vou, Il, cei : to 
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Gost tORreueEs the Sun’s Light back on the Earth. 
~~ If that had been the Ait or the principal 
Ufe of the Moon, fhe muft have had a certain 
equable Roughnefs of Surface, like an unpo- 
lifhed Block of white Marble, for difperfing 
the Sun’s Rays every way : But no Rifings, 
or Inequalities, like Rocks or Mountains. But 
the Author of Nature, who is the fir? Optz- 
cian, and knew what Effect her prefent Sur- 
face would have at the Earth, hath given her 
a Mixture of the one and the other, to anfwer 
different Ends. And hence it is that we re- 
ceive great Affiftance even from her reflected 
Light: And fhe receives greater from our 
Earth, though made unequal by Mountains 
and Valleys. In fhort, the moft diligent Ob- 
fervers of this Planet conclude, that our Earth 
feen there would make juft fuch an Appear- 
ance to the Eye, (though much larger) as the 
Moon does to us here. 

if. This Point feems to be out of Doubt, , 
unlefs we would infift on Proofs which can- 
not be had, from the Nature of. the Cafe : 
For, fince our Earth is an habitable Globe, 
and at the fame Time ferves as a Moon, there 
is certainly equal Reafon for concluding: that 
the Globe, which ferves us for a Moon, fhould: 
Pe bahetalnestaa-=<! gemmcr hex you faid be- | 

fore, that the rch, which fusrounds the Bo- 
dy 
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dy of Saturn, feemed not wholly defigned for , Xin 


reflecting the Light on the interior Planet ; 
fince it keeps off as much at one Seafon, as 
it reflects at another: Now pray what may 
your Thoughts be of this fingular Piece of di- 
vine Workmanthip ? 

P. It is more eafy (as I faid then) to tell 
you what I do not think of it, than to form 
any confiftent Thought about it. I do not 
think it the Ruins of an exterior Cruft, the 
re{t of which hath fallen down upon the Bo- 
dy of Saturn. The Dilapidation of a Planet 
hath to me a ftrange Sound ; nor are Ruins 
wont to be fo regular: Though even that 
would make it originally defigned for Habi- 
tation. Nor can I think it is a fluid Body. 
It muft then indeed have a fwift Rotation on 
its Axis, to give every Part of ita centrifugal 
Force equal to its Gravity, and hinder it from 
falling down, The Time of which might ea- 
fily be affigned : But I do not fee why it 
fhould then be flat and broad, with the Edge 
towards us ; it ought rather, I think, to be 
of a round or cylindrical Form. So that it 
appears more probably to be folid. 

_ MM. You feem inclined, I think, to fuppofe 
that this pendulous Struéiure may even be habi- 
tables : 

P, Every Body ih Nature, Matho, is pen- 


M 2 dulous, 
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Conn... dulous, though in different Circumftances from 
tev it, There is no Abfurdity in fuppofing it 
may be habitable, and ferve at the fame Time 
for fome great Purpofe to the Planet it fur- 
rounds, as well as receive Advantage from it: 
But the fafer Way is to own, that it demands 
our Admiration, while it is beyond our Reach 
to difcover the Ufe for which it was thus con- 
trived. 3 

MM. Leaving this Body therefore as we 
found it ; this I think feems to me beyond 
rational Doubt, that all the Planets, primary 
as well as fecondary, are the Abodes of fome 

fort of Inhabitants or other, 


CXXV. P. Confider then in the next 
Place, Matho, whether a fkillful Artift could 
defign that which is of greater Dignity, only 
for the fake of the inferior Part of his Work? 

3 M., Here, Phzlon, I fancy I guefs what 
you intend by this Queftion; and the An{wer 
is obvious: A fkillful Artift could neither de- 
fig¢n fuch a Blunder ; nor could a fair Enquirer 
in the prefent Cafe imagine, that Man was 
made for the fake of the Brutes, nor the in- 
ferior Animals for the fake of the Vegetables, 
nor the yearly Production of Vegetables for 
the Relief and Comfort of the Soil on which 
they grow. This would be to turn the Bot- 

tom. 
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fom upward, and invert the Order of Things. 9,4i"h. 
I have not forgot what you fhewed me con- —\~—~ 
cerning the rifing Scale of created Beings. 
This Gradation is the Voice of Nature, as 
well as of Reafon, and confirmed by conftant 
Obfervation of the different Species of Things 
on and about our Earth. The Relation and 
Aptitude of one Thing to another, where the 
Unity of Defign appears through an infinite 
Variety of Particulars, always rifes upward. 

P. You refume the Subftance of what we 
then faid, in a juft and expreffive Manner. 
. For whofe fake then, tell me, was this 
Earth formed, furnifhed out, and placed to 
tevolve among the reft of the Planets; for 
the fake of the rational, irrational, or vegeta- 
ting Beings on it? 

M. This Queftion is fo plain, that I know 
you will hardly expect I fhould give you a 
direct Anfwer : But you mean that the other 
Planets, as well {econdary as primary (which 
appears now to be rather a nominal Diftinéti- 
on, than to imply any real Difference of their 
Ui{e and Nature) could not have been made on 
the Account of brute Animals, which can nei- 
ther conceive the Beauty of the Work, nor ac- 
knowledge the Benevolence of the Creator, nor 
have their Nature improved by the Power and 
Wifdom difplayed in the Order and Variety of 
the Parts. M 3 P, Undoubt- 
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come,  L. Undoubtedly, Marho, the fame Reafon 
—y~— holds, and is indeed ftronger with Refpeé to 

the Reft of the Planets, than to our Earth. 

For if it would have been unfuitable to have 

peopled a leffer Planet only with brute Beafts, 

it had been ftill more abfurd to have made the 

Syftems of Saturn and Fupiter, only for the 

ake of irrational Animals. Wherefore a 7o- 

bler Gueft was to be placed in thofe magnifi- 

cent Globes; who, though perhaps not refem- 

bling us in all Particulars, may neverthelefs 

be endued with the fame rational Nature, and 

that poffibly in greater Perfection, in Propor- 

- tion to the Dignity of thofe nobler Manfions. 

It is ftrangely inconfiftent with Reafon, 

to imagine this vaft Stru€ture of the Univerfe 

to have been raifed up in immenfe Space on-: 

ly to be the Seat of eternal Silence and Soli- 

tude; the ftarry Worlds on high unfolded, 

the harmonious Motions of the Planets con- 

trived, and all adorned with amazing Splendor 

and Brightnefs, only that wild Beafts might 
have a more convenient Retreat ! 

M. Ah, Philon! name not fuch a grievous 
Abfurdity! It fhocks Nature, and affronts the 
Infinite Reafon. 

P, Wherefore, I fay, a more divine Na- 
ture than fuch Kind of Beings, was wanting 
to complete the Defign ; a Nature fanctified 

re with: 
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with Reafon, afpiring after the endlefs Im- ..¥**... 
provement of the rational Faculties, fearch- --~v-~ 
ing into the neceflary and ‘eternal Reafons of 
Things, itfelf defirous of, and defigned for 
Eternity. For Reafon moft plainly denies 
that a rational Nature fhould ever die. 

M. You carry me irrefiftibly along with 
the Strength and Pleafure of the Argument. 
It muft be allowed that God, who is the Jn- 
finite Reafon, cannot but delight in rational 
Works; nor can he be the Creator of other 
Tunings, except fo far as they are fubfervient 
to thefe. Itis thus the Government of Rea- 
fon is known from the Temerity of Chance. 

P. Your Inference is folid, and of the laft 
Importance: And from thence it will follow, 
that he could only have been the Creator of 
inert Matter, or of a fenfitive and irrational 
- Nature, fo far as they regard fomething high- 
er. And wherever that, which was made for 
the fake of another, is, there that, for whofe 
fake it was made, mutt be. 

M. How vain and peevith is Man, who 
makes himfelf the only Favourite of Heaven 
and claims to himfelf alone the Care of Om- 
nipotence! as if the Kindnefs fhewn him fup- 
pofed a Neglect of all other Things; or, as 
if he were injured, unlefs the Univerfe were 
an infinite Waj/te to pleafe him. How much 

M 4 better 
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Conference, DEtter were it, as Modefty requires, to ac- 


——v-—/ knowledge the other Bodies in the Univerfe 
equally dignified by Reger with this Seat 
of ours ! 

P. I believe, Matho, you have faid more 
than you are aware Bf the Univerfe muft 
be a Wa/te almoft infinite indeed, if the Opi-. 
nion of the greateft Philofophers, founded 
on the Nature of Things, may be depended 

“on in this Cafe. 

M. Pray what is their Opinion: ? I fhould 
be glad, if what feems fo agreeable to Rea- 
fon has alfo the Authority of better Judges. 
And it muft, I think, appear -reafonable to 
every body, that the living and rational Creati- 
on fhould be as extenfive, as the dead and in- 
animate Part of it; fince it is undeniable, that 
the latter was made for the former. But to 
imagine that, while the material Univerfe is 
almoft boundlefs, the rational Creation is fo 
confined and narrow a Thing, that a Ship 
might fail round it in a few Months, is, ’m 
afraid, to meafure the Works of Omnipo- 

~ tence by our narrow Prejudices. But pray 
go on to acquaint me with the Opinion of the 


Learned on this Head. 


CXXVI. P. You obferved long fince, if 
the Sun were removed always farther and far- 
ther 
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ther from a Spectator, or the Spectator from ¢,Nia 
him, that he muft ftill feem lefs and lefs, till —~—~ 
at length he fhould appear but of the Bignefs 

of a larger Star, or even of a leffer, 

M. And that at laft he would quite 
difappear; becaufe from the Increafe of the 
Diftance the greateft Bodies muft at length 
efcape the Sight. Nor, I prefume, can any 
other Reafon be afligned, except the Vaftnefs 
of the Diftance, why many Stars, which can- 
not be difcerned with the naked Eye, be- 
come perceptible through the Telefcope. And 
even thofe probably are not the moft diftant ; 
for the Telefcope, as well as the Eye, muft 
have its Limits. 

P. Surely it muft. Could that Invention 
be brought to the laft Degree of Perfection, it 
would, no Doubt, difcover to us Stars hither- 
toimperceptible; fince the more perfeé any 
Inftrument of this Sort is, the more of thofe 
celeftial Bodies it brings within our View. It 
is furprifing what Numbers of them have been 
difcerned by this Means, in a Space where we 
fee but very few, or none at all. In the 
Pleiades alone, where we can difcover but fix 
or feven, near two hundred have been rec- 
Koned. 

M. From all this then it naturally follows, 
that the Diftance may be fo great that the 

Sun 
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Sun himfelf could not be confpicuous from 
thence 

P. Orany Body equal to the Sun in Mag- 
nitude and Splendor. | 

M. That is but the fame Cafe, ‘ 

P.Now the Diftance of the fixed Stars from 
us is fo vaft, that the Diftance of the Earth 
from the Sun is but as a Point in Comparifon 


‘ ip eats 


M, This you mentioned in our third Con- 
ference, andI have thought of it frequently 
fince ; for it raifed my Admiration and Curi- 
ofity; Pleafe therefore now to fhew me what 
Ground there 1s for that Affertion. 

P. You muft firft call to Mind that the 
Diameter of the Magnus Orbzs (as it is call- 
ed) or the Earth’s annual Orbit, is upwards - 
of forty thoufand Times the Semi-diameter 
of the Earth itfelf, according to the common 
Suppofition of the Sun’s Diftance ; that is, 
upwards of an hundred and fixty Millions 
of Miles. 

M, Could you not give me fome fenfible 
Reprefentation of this Diftance, as. you did 
of the Sun’s Magnitude? For bare Numbers 
do not ftrike the Imagination, 

P, I cannot indeed: All our Meafures, 
and fenfible Images are fwallowed up here, 
without being known: You fee it is more than 


forty 
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forty thoufand Times the Semi-diameter of the ..Nm 
Earth itfelf, which is our greateft Meafure, —~-—~ 
Even the Moon’s Orbit which helped you to 
conceive the Magnitude of the Sun, could not 
much affift your Imagination in this Cafe. 

M. Well, go on. 

P. Now when the Earth is in the oppofite 
Parts of its annual Courfe, or hath really ad- 
vanced a hundred and fixty Millions of Miles 
nearer fome of the fixed Stars, and hath left 
others of them fo much behind, it feems not 
to have changed its Place with Refpect to 
them, nor they to have altered their Situati- 
on with Refpeét to each other in the leaft : 
Which could not be if this Diameter of the 
Magnus Orbis bore any affignable Proportion 
to its Diftance from the fixed Stars. 

. M. Let me confider this a little. If 
I fhould travel a hundred and fixty thoufand 
Miles ftraight forward every Year, for a thou- 
fand Years together, and yet never perceive 
myfelf draw nearer certain immoveable Bodies 
that were before my Face, nor farther from 
others that I fee left behind my Back; and if 
one particular Body, in all that long Journey, 
fhould ftill appear with the fame Degree of 
Elevation above my Head; I fee plainly 
the Confequence: Thofe Bodies mutt indeed 
be at an inconceivable Diftance from me; and 
the 


17.2 M ATHO: or, The 
Cominth. the Space I had travelled over muft bear no 
t———~ Proportion to their Diftance; otherwife they 

would feem to have changed their Situation 
among themfelves ; as the Objects in a large 
plain are thrown into a different Order, while 
I travel through it. | 3 

P. You have formed to yourfelf an Idea 
of this to better Purpofe than I could have 
done: Only this is no Fiction ; you are re- 
ally carried thus far, not indeed once in a 
thoufand Years, but twice in one Year. For 
in Effect you are about the roth of Sune a 
tooo Times a 160000 Miles farther. from 
the Northern Parts of the Heaven than you 
were the December before :. And yet you per- 
ceive your Situation with Refpecé to them no 
Ways changed. 

M. This then helps me to underftand that 
immenfe Triangle you fuppofed drawn, of 
which this Diameter of the Magnus Orbis 
was the Bafe; and the two Sides meeting 
in the Pole of the Heavens, were yet with 
Refpect to our Perception parallel. Whence 
we inferred that the Bafe was but as a Point 
in Comparifon of the Sides. The one Argu- 
ment illuftrates the other: And from hence 
I perceive we rightly inferred the Parallelifm 
of the Axis of the Earth to itfelf, in all its 
annual Courfe ; to which chiefly we owe our 
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CXXVII P. From this Account then o.u*".. 
how large Bodies, do you think, muft the ~~ 
_ fixed Stars be, which are thus confpicuous at 
fuch a prodigious Diftance ? 

M. Vatt Globes certainly; not lefs perhaps 
than the Sun himfelf. 

P. There is neither perhaps nor peradven- 
ture in the Cafe, Matho, for it can be fhewn 
by irrefragable Arguments, that were the Sun 
at fuch an immenfe Diftance, he would not 
appear larger than one of thofe Stars: Nay, 
were he not a luminous Globe, he could not 
be feen there at all. But thofe Bodies are 
con{picuousat greater Diftances, than are men- 
furable by the Laws of Opticks. And hence 
it is that the moft judicious Aftronomers have 
rightly concluded, .that the fixed Stars are 
prodigious luminous Bodies, equal to the Sun 
in Bignefs; or that they are themfelves in- 
deed fo many Suns*. M. I 


* Hinc patet Syftema Planetarum circumfolarium, é 
fixa fpectatum, vifum prorfus fugere, & in idem punctum 
jJucidum confundi cum Sole, cujus Diameter infenfibilis 
fiet, fi diftincte fpeCtetur & orbatus Capillitio, quali fixe 
Terricolis cinéta videntur. Ideoque viciffim Plane- 
tte circa Soles iftos [ fixas; fcil.] rotati Obfervationem nof- 
tram effugiunt penitus. Dubium non eft quin, oculo in 
fixa aliqua (aut Planeta circa illam revoluto) pofito, re- 
liquarum circumcirea fixarum Ordo et Conftellationum 
Figure diverfa fint prorfus ab illis, qua nos fpectamus ; 
quippe cui Sol nofter Stella fixa videtur. Gregor, A/tronom, 
Lib. 6, Prop. 7. Coroll, 
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M. I faid perhaps, not that I doubted ; 


“~~ for this Conclufion feems to follow from 


what was faid juft now, wz, That the whole 
Diameter of the Magnus Orbis is but asa Point 
in refpect of their Diftance. But why did 
you fay, That they are feen farther than the 
Laws of Opticks reach to ? } 

P, When they are feen through a Telef- 
cope which magnifies above a hundred Times, 
they do not appear bigger than at prefent; or 
rather they appear lefs, but better defined; 
the tremulous Scintillation, or Sparkling, be- 
ing thus cut off. Whence it is inferred that, 
were the Diftance between.them and us but 
one ggth Part of what it is, we fhould per- 
ceive them little bigger than we do at prefent. 
And fince the Breadth and Diameter of Ob- 
jects decreafes, as their Diftance from the Eye 
increafes; the fixed Stars (according to the 
Rules of Opticks) muft be quite extinguifh- 
ed, long before the Diftance were increafed 
togg Times as much. Whence, were the 
Sun at the Diftance of the fixed Stars, he 
would appear only as a luminous Point, with- 
out Breadth; and were he not luminous, he 
could not appear at fuch a Diftance at all. 

M. \ had no Difficulty on this Head be- 
fore; but what you have now added gives 
me {till more Satisfaction, And fince in the 

| Immenfity 
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Immenfity of Space the greateft luminous Bo- 
dies muft at laft difappear, their different ap- 
parent Magnitudes may be owing to their 
different Diftances; allowing they were all 
equal among themfelves, 

P, On that Suppofition another Reafon 
cannot be afligned. 

M. This Boundleffnefs of the material 
Univerfe diftreffes the Imagination; and is li- 

terally inconceivable !— 
- -P. If then the fixed Stars are Suns equal 
to ours, which can only be denied by fhutting 
our Eyes to thefe Reafons; Pray for what 
Purpofe fhall we fay they were created? That 
they might twinkle to us in a Winter-Even- 
ing through the infinite Space ¢ 
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M. 1 forefee what you aim at; but go © 


on: Their twinkling to us, whatever Pleafure 
it may give us, cannot be the principal Defign 
of the Creator in forming them. 

P. If they were folely defigned for our 
Ufe, why are they fo far removed from us 
as that. we fhould not have the full Ufe of 
them?—-—Why are they fo many, when few- 
er; or fuch great Bodies, when lefier Lights 
placed nearer to us, might have been more 
ufeful ? 

_M. Do not mention fuch an Abfurdity ; 
mo Body will fo much as pretend it, What 

Ute 
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conn. Ufe could this little Globe have had for fuch 
t= a Number of Suns? Or how could it have 
borne them nearer? Shades and Darknefs are 
as neceflary to our State as Life itfelf. . 

P. If then thofe Bodies are luminous 
Globes, equal to the Sun in Splendor and 
Magnitude, can they ferve for a lefs noble 
Purpofe, or be of lefs Ufe in the Creation,than 
the Sun himfelf ? 

M. Equal Bodies muft ferve for equal 
Purpofes; unlefs we would fuppofe that the 
Author of Nature wrought accurately only in 
our Syftem, and loofely in all Parts of the 
Univerfe befides. Which Tm afraid is the 
general Prejudice, in this as well as in other 

Cafes. | 

P, Do you think that to an Eye placed at 
the Diftance of Sirius or Arcturus, where 
our Sun would appear but as a luminous Point, 
the folar Planets could be difcerned ? 7 

M. No; They mutt be confounded with 
that Point, as much (and more) as the infe-~ 
rior Planets, Mercury and Venus are confound- 
ed with the folar Rays, at the Diftance but 
of “fupiter or Saturn.———From all this you 
infer (nor do I fee whatcan be faid againft 
it) ‘That the fxed Stars have each their Syf- 
tem of Planets, which cannot be difcerned by 
us at this immenfe Diftance; and _ that 

they 
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they fhine to the Inhabitants of thofe Re-. Ne". 
gions. SE 

P. Perhaps they fhine to none? | 

M. Yes, if Light doth not anfwer to Eyes; 
or rather if it anfwers to nothing. 

P. If then, they thine to any Beings, can . 
we imagine that they fhine for the Sake of 
thofe who do not perceive the hundredth Part 
of them, without the Help of a Telefcope, 
or even perhaps with the Affiftance of that 
Invention ?. 

M. ‘That would be notably repugnant, to 
imagine they fhine for thofe who do not fee 
them. Wherefore, I fay, I would not have 
you fo much as fuppofe that fuch Ufe of them 
18 pretended ; fince no Body, I believe, will 
imagine it, I readily come into your Senti- 
ments: For, as was obferved before, we mut 
either not think upon this Subject at all, but 
forget that there are fuch Bodies in Nate 
or 1f we reflect upon them otherwife en 
Children do, (who look upon the Stars as fo 
many bright Studs, with which the vaulted 
Roof of Heaven is adorned) we muft come 
into this Opinion, The Inhabitants of thofe 
Parts and we feem to be much in the fame 
Condition. To a Spectator placed there our 
Sun muit appear as a fixed Star, and the fo- 
lar Planets be quite abforbed by Immenfi- 

Vor; II, N ty 


178 MA T FT OPO, hhe 
Co. fity of the Diftance: Yet it would not fol- 
-+— low, that there was no fuch Globe as our 

Earth, and that no living Being exifted zear 
that fixed Star, In fhort, this Point can only 
be determined in the Nature of Things, by 
the Principles of Reafon: And to reject it 
becaufe it cannot be afcertained by Eye-Sight, 
or by travelling into thofe Parts, feems equal 
to picking’ a Quarrel with Reafon itfelf, 


CXXVII. P. If, Matho, any other Ufe 
of Light could be imagined, than toanfwer the 
Purpofes of Eyes and Vifion, or if Eyes could 
belong to any other than a corporeal Nature, 
i fhould not fuppofe that any Species of ani- 
mal Creatures refided in thofe Parts: Or if 
it could be fuppofed that by far the greateft 
Part of the Univerfe was to fall to the Share 
of brute Creatures (while a Point only was 
allotted for the Habitation of rational Beings, 
which can hardly be difcerned among the other 
Bodies in the Creation;) I fhould fufpect that 
only brute and fenfitive Animals might inha- 
bit the wide Expanfe of material Nature. But 
fince thefe Suppofitions are inconfiftent with 
Reafon, and inferior Creatures were only de- 
figned for the Sake of nobler Beings, I am 
forced into this Opinion whether I will or not. 


M, And 
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M. And I, on the contrary, come into Ceshtente 
it with Pleafure. I remember with what -~—< 
/Surprize I firft heard of the Antipodes; In- 
habitants, as I thought, with their Heads 
hanging downward: But now I am fenfible 
what a Void there mutt have been, had not 
our Globe been habitable quite round. It 
would then have ferved but juft for half the 
Ufe it ferves now. 

P.. You do not know, Masho, that fome 
Centuries ago it was reckoned abfurd, and lit- 
tle lefs than impious, to fuppofe that there 
were Antipodes, or Inhabitapts on the oppo- 
fite Part of our own Globe. This Narrow- 
nefs of Thought is now laughed at as an idle 
Prejudice of ignorant Antiquity: But once 
it was a ferious Affair. So difficult is it to 
get the better of Prejudices that have once tak- 
en Root in our Minds! 

M. So much the earlier therefore they 
ought to be corrected, But in the prefent Cafe, 
I fhall for the future contemplate the Face of 
the Heavens in the Night Time with more 
Delight, while I confider that all above me 
is not a wild Solitude, defigned only to fa- 
tigue the Eye, and amufe us puny Mortals; 
but that rational Beings inhabit thofe Regions, 
and admire with us the Wifdom of the com- 
mon Creator, difplayed in their different 

N 2 Views 
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Views of Nature: And while I reflect, that 
we have not pafled the Bounds of the ratio- 
nal Creation, when without the narrow Li- 
mits of our own Syftem. 

P. You have feen how narrow the Limits 
of the Syftem are, compared with the whole 
Creation: So that whatever Reafon fhews us 
that the Reft of the Bodies in the folar Re- 
gions are not unfinifhed or uninhabited Seats, 
muft likewife fhew us that the other Syftems 
in the Univerfe (which bear an incomparably 
greater Proportion to them than they do to 
our Earth) cannot be an immenfe Defert, nor 
be without SpeCtators of what is done there 
by the Almighty Architeét. 

M. YTunderftand: The Reafon becomes 
ftill ftronger the higher we afcend. 

P. If once we go ' beyond the Surface of 
this Globe on which we tread, we can ftop 
no where; nor rebate the Force of the Rea- 
fon, which ftill becomes ftronger, till we ac- 
knowledge the material Creation habitable 
throughout. Hence we muft fuppofe that 
only a Point of the Univerfe is habitable; or 
that the whole Univerfe is habitable. The 
Argument will always return upon us, Where- 
ever that which was made for the Sake of a 
nobler Nature there the nobler Nature, “Ai 

ee Sake 7f was made, muft be. 
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M. As was faid in a like Cafe before, it is, 3" 


F Conference 
probable the contrary Opinion firtt ee —— 
becaufe Men believed that the Earth was the 
greateft Body in Nature; that it occupied the 
Center of the Univerfe ; that all Things elfe 
were created for its Sake; and that the Hea- 
ens confifted of folid Orbs, which whirled 
round our Globe in four and twenty Hours. 

P. Let us only add to this, that an uz- 
verfal upward and Poaenaes was believed 
to reach through all the material World, re-~ 
fpeéting only this Earth ; and I believe we have 
all the Prejudices on ania the contrary Opi- 
nion was founded. So that whatever removes 
this Heap of vulgar Miftakes from Philofo- 
phy, and thews that the Earth revolves among 
the other Planets, and that its diurnal Rota- 
tion fuperfedes the rapid Motion of the Spheres ; 
fhews at the fame Time the Reafonablenefs 
of this Opinion. 

M. We ought therefore, I think, to come 
into it, in Confequence of having thrown off 
_ thofe Prejudices: unlefs we would be thought 
to have reformed our Philofophy by halves 
only. And I am perfuaded, if we would 
but reflect that there is a Downward to other 
Bodies in Nature, as well as to our Earth; 
that alone would reconcile ustotheir being ha- 
bitable Globes: But wherever a Bcdy revolves 

IN: about 
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coninth about another as a Center, that fhews a 

——— Downward, ‘The Moon rolls about our 
Earth; from thence therefore to us is down- 
ward:. The Moons of “fupzter and Saturn 
roll about thofe Planets; whence there is a 
‘Tendency down to thefe alt: 

P. And that a much ftronger Tendency 
than to this Globe. In fine, Matho (for 
‘we muft have done) it is of Importance to 
confider here, that the Deity might, accord- 
ing to his Good-Pleafure, have created more 
or fewer Worlds: But to have applied them 
when created to no Purpofe, or to have reple- 
nifhed one little Globe with rational Inhabi- 
tants, and left innumerable others empty and 
ufelefs, is the perfect reverfe of Art and Con- 
trivance. 

M. That could only have been the Effect 
of Power undiretted by Wifdom. 

P,. And then upon Reflection you will find 
one Thing extremely remarkable. The Mind 
of Man itfelf only refts fatisfied with thofe 
Effeéts of Almighty Power, the Greatnedfs 
of which it can neither conceive nor fearch 
out; and this whether we confider the Gran- 
deur, the Number, or the Sudtzlty of his 
Works. For as long as it can fathom fome- 
thing farther, fo long it conceives Omnipo- 
tence circumfcribed: And fince this is a re- 
pugnant 
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pugnant Thought, it refts-only fatished when Bi 


it can explore no Limits to Power and Contri- --v—~ 
vance. And in this fingular View the Power 
of the Deity offers itfelf to be revered and 
adored by us! It was obferved before, that we 
can fee a little about the Middle ; but could 
we reach to either of the Extremes, we fhould 
find ourfelves difappointed. The Mind would 
fit down difcontented, having nothing more 
to look for. As this isa Mark of Eternity 
(thall I call it?) in the Mind of Man; fo 
what Richnefs of Power is it, that we can 
neither find out the Beginning, nor the End, 
nor the Extent, of the Works of God! 

M. What a noble View then of the ma- 
terial Creation have we from thence! 

P. A quite different one certainly from 
that, which reprefents the celeftial Orbs inclo- 
fing our Earth, as the She// does the Kernel. 

M. Name not that Difgrace of Philofophy. 
[ere the boundlefs celeftial Spaces, from Eatt 
to Weft, from the North to the declining 
South, are appointed for Life and Habitati- | 
on; the Seats of Reafon and (if I durft fo fay) 
Humanity. I defcry Worlds without Worlds ; 
Suns and Syftems, till the Imagination is 
wearied, | 

P. And there Nature and Creation be- 
gin anew, till the Creature finks in endea- 
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vouring to grafp the Works of the Creator. 
M. This after all is a Work, this only a 

World worthy of the Omnipotent Architect, 

immenfely Good, immenfely Powerful! 


CXXIX. P. But does not the Confidera- 
tion of thefe Things give you fome Concern, 
Matho, \eft the Deity fhould neglect you, 
having fuch a Multiplicity of other more im- 
portant Affairs to look after? 

M. This, as I obferved before, Phz/lon, 


can give me no Concern; while I reflect and 


_ feel,that the conftantAction of the Deity a thou- 


fand Ways fupports me. While Ilook or walk, 
while I fpeak or think, my corporeal Frame 
is preferved by innumerable concurring Acti- 


ons of Cohefion, Gravity, Repulfe, in every 


Part of my Body: Nay while I fleep or 


breathe, and have not my Thoughts at my 
own Command,the Deity powerfully fupports 


me. But why fhould the Multiplicity of Af- 


fairs perplex the Deity? That only belongs 


toa limited Power. Did we fee from the 
ftrongeft Reafons that his Power, Wifdom, 
and Gocdnefs are infinite, only to forget the 
Confequences of that Conclufion, when we 


had Occafion.to refer to them? 


P. It is furely as you fay, Matho; every 


‘Pulfe of the Artery, every Draught of Air 


Wwe 


Cofmotheoria Puerilis. 


we fetch, every Motion and Change of ma- 
terial Parts we feel in our Bodies, isa Pledge 
of the prefent Power and Kindnefs of the 
Creator; fo that he is no lefs powerful and 
good to us, than if he were powerful and 
good to us alone, and to no other Beings. 
And then, as you obferve farther, fince it is 
the Property only of limited Power and Know- 
ledge, to be perplexed and confufed with the 
Multitude of Bufinefs, it would be foolifh 
enough to fancy that the Deity might be over- 
powered in exerting his Power, or confufed 
with the Extent of his own Knowledge. 
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M. Such Notions are inconfiftent, and 


deftroy themfelves. And from thence we may 
with Pleafure infer, that we cannot confider 
the Multiplicity of the Works of the Deity, as 
the Effect of his infinite Power; but we muft 
at the fame Time be fenfible of our own Secu- 
rity, how fmall a Part of them foever we may be. 
, P. So little inconfiftent indeed are thefe 
two, that the Care for the whole confifts in a 
minute and conftant fupport of a// the Parts. 
M. But pray, Philon, inform me here, 
how our Bodies are confiantly preferved from 
the crufhing Weight of the incumbent At- 
mofphere, by the Particles of Air in all their 
Parts? This you mentioned in great Hurry 
juft at our laft parting. 
Raa 


00, Dee A GO. - oor ane 
Co,  P. I will not recommend that Notion to 
‘-—~v-—— you (though it is the only thing that gives me 

Satisfaction in this particular) and it was for 
that Reafon I mentioned it in fuch Hafte: How- 
ever I fhall tell you in few Words what feems 
right to me; and you may choofe or reject 
it afterwards, as it fhall appear reafonable to 
you on Reflection. No human Force or In- 
duftry can bring the Particles of Air into 
Conta& ; hence the Spring or repulfive Force 
of the leaft Particle muft be of itfelf fufficient 
to bear off the Weight of the whole. 

M. I conceive a Quantity of Air then, as 
confifting of a Number of fmall Atoms,which 
fuddenly ftart from one another, if at any ~ 
Time they have been {queezed into lefs Room. 

P. You are right ; when the Air is ftrong- 
ly compreffed, the Effort it makes to reftore _ 


itfelf is incredible. Heat encreafesthe repel-  — 


lent Force of the Air, and generates no {mall 
Quantity of it, as we may fee by the Vapour — 
and Steam forced out from all combuitible 
Bodies while they burn: From burning Gun- 
powder efpecially great Quantities of Aur are 
produced. From this Increafe of the Spring 
of the Air by Heat, and the new Quantities 
of it produced, proceeds that fierce Explofi- 
on, which throws out the Bomb, or Cannon- 
ball with fuch Violence, 

. MM, You 
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M, In this manner may Ztna, or Vefievi- oy. 
us, rage by the fame Force. nym 

P, And the Earth itfelf tremble too.— 
Now fince Air may be generated from other 
‘Subftances, by Heat, or by Fermentation, it 
feems perfectly needlefs to enquire folicitoufly 
how it can get into all the Parts of our Bodies 
by external Conveyance ; or to place the 
whole Strefs of the Queftion in the formal 
manner how that can be effected. It was 
conftantly in all Parts of them, as being ge- 
nerated inwardly ; and the Quantity of it, 
fufficient to balance the Weight of the exter- 
nal Atmofphere, can never be wanting. No- 
thing elfe could fave us from being crufhed, 
unlefs we fhould call in the Help of a conftant 
Miracle, This itfelf, I allow, is a conftant 
Miracle : But then it is in the Courfe of Na- 
ture, and according to the Methods which 
we reckon commonly mechanical. 

M. Lunderftand pretty well what you fay ; 
but’ fomething ftill fticks with me for want 
of farther Information. What is the Weight 
with which you reckon the Atmofphere con- 
ftantly prefles us ? a 

P. Since it preffes us on all Sides, the 
Weight muft be as the Surface it acts againft. 
One Man may fupport a Weight as ten Tun, 
and another fifteen, or even twenty. But ifa 


Man 
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cont, Man were {queezed by half of this on one Side, 
‘ery it would prefs him to Death in a Moment. 
. MM. Why could not the internal Air in all 
‘Parts of his Body balance this Weight ? 
P. Becaufe it would have nothing to aét a- 
gainft on the other Side. The Weight of the 
internal Air may be buta few Grains : This 
could never balance a Weight of ten or fifteen 
-Tuns. But as foon as the Atmofphere acts on 
the other Side, the internal Air by its repulfive 
‘Power defends itfelf in the Middle, and keeps 
off the Preffure on each Side; fo that we feel 
the Prefflure no more than if there were none. 
_ M. I begin now to have a Notion of it. I 
fancied that the Preffure on the one Side 
-might balance the Preflure on the other ; or 
-that the external Air formed a fort of hollow 
Cafe, as it were, round the Body, which 
fupported, or kept off the Weight. But now 
I fee the repellent Force of the Particles mutt 
-puth them to acton all Sides. — 
_ PP. While we blow up Seap-Bubédles, which 
was mentioned before, into a fpherical Figure, 
we are not toimagine that the external Air 
forms itfelf into a hollow Sphere, which fuf- 
pends the Weight of the Atmofphere from 
acting on the Sides of the included Bubble ; 
though a fpherical Figure be allowed to be 
the moft advantageous for fuch a Purpofe. 
If 
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If it were fo, confider what prodigious Force ¢, 


it would require to blow up the Bubble, and 
thereby to form this hollow Sphere, or fuf- 


pend the Preffure of the Atmofphere on all. 


Sides of it. This fhewsus that itis the internal, 


or included Air, which (by its Spring) per-: 


forms this Effect. And if this be fo in a 
fpherical Figure, it muft be more fo in any 
other Figure lefs regular. 

M. You have entirely fatisfied me on this 
Head, Philon. When I reflect on the vari- 
ous Shapes of all Sorts of Animals, and their 
conftant Change of Figure while they move, 
the external Air cannot conftantly throw itfelf 
into hollow Cafes to keep off the Preffure of 
the Atmofphere from their Bodies. But 
what was it you faid, when we parted, of 
People that dive under Water ? 

P. The Water muft prefs them on all 
Sides, and that in Proportion to the Depth 
they dive to; nor can any thing defend them, 
in my Judgment, but the Spring of the Par~ 
ticles of Air in all Parts of their Bodies : For 
the Water being an unelaftick Fluid, or hav- 
ing no repellent Force between its Particles, 


is lefs ft than the Air to form itfelf into fuch 
ambient Figures, as might defend their Bo-- 


dies from the Preffure. If this were fo, it 
muft defend them on all Depths alike : But 
‘ the 
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cont the farther, they godown, they feel the great- 
~——— er Pain in their Heads, Eyes, and Arms: ac- 
cording as the Spring of the internal Air is 
more over-powered. 

M. Why do you fay that no human Force 
could bring the Particles of Air into Conta&t ? 

P, In the greateft Degree of Compreflion 
Men can give the Air, Bodies move up and 
down in it without a Refiftance fenfibly great- 
er than ordinary. If the Particles of Air 
could be brought into Contact, it muft pro- 
bably be as denfe, and therefore as heavy as 
Water. 

M. I remember indeed what you faid, of 
breathing a fluid as denfe as Water, when you. 
firft mentioned to me a repuifive Force. 

P. Now I hope we have done. 

iM. We muft rather return back to our 
Subject concerning the Planets ; for 


CXXX. There are ftill two or three Par- 
ticularsI fhould be glad to have your Thoughts - 
of ; and efpecially with regard to one I afked 
about fome Time ago; namely, Since a fkil- 
ful Artift does nothing at Random, or with- 
out Defign, pray what do you take to be the 
Caufe of the great Difference we find in the 
Revolution of the Planets on their Axis ? Fa- 
piter, the largeft of them, performs more than 

am ill 
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two Revolutions on his Axis, before Mars, or ovr. 
our Earth, though much inferior to him insv™ 
Bulk, performs one. 
P. It is as true on the one Side, Matha, 
that the great Architect of Nature does no- 
thing at Random, or without Defign, as it 
ison therother, that we cannot difcover the 
Reafons in every Particular, why he hath con- 
trived Things fo ; and this we muft readily 
own, if we confider the infinite Difference be- 
tween his Knowledge and ours. | 
M. This is a fatisfactory Reafon enough 
why we cannot know every thing ; or rather 
indeed, why we can know but few Things. 
P. You fee it is not an Excufe contrived 
for our Ignorance, but a Truth flowing from 
the Limitation of our Knowledge, when com- 
pared with the Divine Intellect: Neither is 
it a Refuge devifed to fkreen the Works of 
the Deity from Enquiry and Examination. 
The better qualified any Perfon is to enquire 
into, and judge of thefe Works, fo much the 
more Art and Skill will he find difplayed in 
them. 
M. All this isa plain Confequence of what 
has been fo often faid before. 
- P. To be fatisfied therefore that the Di- 
vine Art reaches beyond our Faculties, is a 
negative fort of Knowledge, as neceflary to 
| be 


192  MATHO: or, The 


Nintl ° . : 
Conference, bE kept in Mind, as any Thing we know 


“~~ moft perfe@ly : And hence, if we would en- 
quire foberly into the Works of Nature, we 
ought humbly toadore, and reverence a Know- 
ledge fuperior to-our own, even in thofe 
things, where we can neither comprehend the 
End, nor the Means conducing to it ; . for 
this alfo belongs to found Philofophy. Other- 
wife, if once we fhould imagine we were ca- 
pable of knowing every thing, we muft ne- 
ceffarily fall into the Abfurdity of fuppofing 
there can be no Reafon for ordering things fo, 
becaufe we do not fee the Reafon. | 

M. ‘That would indeed be direct Folly vd 
Madnelis. 

P, Much lefs ought we fo rigidly to infift 
on a Reafon for every thing, as to leave no- 
thing to the Determination of the Good-Plea- 
fure and Will of the Deity ; in fuch Cafes 
namely, where the End admits of a diverfity 
of Means equally conducive to it in Nature. 
For fome PRUptORuER have idly contend- 
ed, That the Frame of Nature could not fub- 
Gift, if the diurnal Revolution of the Earth, 
for Inftance, were but'a Minute, or half a 
Minute, longer or fhorter than it is. They 
demand a fufficient Reafon for every Hazr’s 
Breadth-; otherwife the Hands of the Creator 
muft be bound up: As if his Good-pleafure 

| were 
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Nene os, ecoaume) 


fuch Cafes. 

M, 'This is manifeftly Att} and contra- 
ry to common Senfe at firft Sicht. Thofe 
affectedly nice Folks, under pretence of de- 
manding a Reafon for Things in themfelves 
indifferent, feem rather determined, I think, 
to bring the Deity under Reftraints at their 
Pleafure, contrary to Reafon. But in the pre- 
fent Queftion concerning the different Length 
of the Revolutions of the feveral Planets on 
their Axes, that is, concerning the different 
Length of the Days in each of them, may we 
not fuppofe that the Convenience and Pleafure 
of their feveral Inhabitants is ftudied ? For in 
the Planets, which are at the greateft Diftance 
from the Sun, the Comfort of the Inhabitants 
feems to require that the Darknefs fhould be 
fhorter, and the Returns of Light more fre- 
quent, than in thofe which are nearer the Cen- 
ter of the Syftem. Thus Mars and our Earth, 
whofe diurnal Revolutions are nearly equal, 
feem to have but the fame Diftance, if com- 
pared with Saturn or Fupiter. 

P. We may fafely fay in general, Matho, 
that the Convenience and Comfort of the In- 
habitants is the End of all thofe ftudied Con- 
trivances which are obfervable throughout 
the whole Syftem: But it would be rath to be 
* Vox, H, O too 


193 


inth 


194. MAT HO: or, The 


Confer, £00 particular in the Application of this general 


ty Conclufion ; becaufe we may be too liable to 
fall into the Miftake of meafuring Convenien- . 
cles according toour.own Conftitution on this 
Globe: Whereas the Nature and Condition 
of the feveral Inhabitants, is probably as dif- 
ferent as the Globe they refide upon. We 
have Inftances enough of this Diverfity of a- 
nimal Life on our own Planet, to fatisfy us 
that fuch a Notion is not without Foundation, 
The Ruffian Bear could as little live on the 
feorched Plains of 4frzca as the Lion or Tiger 
among the Lapland Snows. Some Creatures 
we obferved fleep for whole Months together: 
The quick Returns of Light and Darknefs 
do not fo much affect thofe, as the flower 
Viciffitudes of Summer and Winter. Some 
Creatures fly abroad only in the Dark, or 
charm us with their Mufick then, while o- 
thers are repofed in Silence at the fame Sea- 
fon. : 
M, This indeed I faw before: And a- 
mong Vegetables likewife, fome are fitted to 
thrive beft in a cold Clime, whilft others re- 
quire a warmer Region ; fome are of a fhort 
Duration, fome preferve their Verdure all the 
Year round; fome appear early in the Spring, 
others later, through all Seafons of the Year. 
There is, 1 perceive, an inexpreffible Variety; 
| of 
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of Conftitution both in the vegetable and ani- ¢,¥***., 
mal Nature; fo that I am obliged to you ~~~ 
for reminding me of thefe Particulars on this 
Occafion. We are apt to require thofe Cir- 
cumftances every where, which feem mott 
convenient to our own Condition: T hough 
it muft be as abfurd to imagine that all Things 
muft be alike in the feveral Planets, as in all 
the Climes of the fame Planet, 

P. Agreeably to this therefore we fee there 
is a great Diverfity in their Revolutions on 
their Axes: Mars and our Earth perform 
their diurnal Rotation, as you obferved, near- 
ly in the fame Time ; but Venus and our 
~Moonttake a much longer Space ; the Day in 
Venus being 23 of our Days, and in the Moon 
a whole fynodical Month ; while Fupiter’s 
Revolution is performed in lefs than ten Hours, 
and Saturn’s probably is not of much longer 
Duration, Hence, befides the Convenience you 
mentioned of the more frequent Returns of 
Light, another Advantage muft accrue to the 
Inhabitants of thofe larger Planets, by their 
{wift Rotation on their Axes. 
MM. What other Advantage? 


CXXXI. P. The Gravity of Bodies on 
the Surface of Yupiter is twice as great nearly 
as on the Surface of our Earth. Wherefore 

| O2 if 
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‘vy Burthen to ourfelves, being preffed down with 
double the prefent Weight, and having but 
once the Strength to fupport it. But Yupster 
is more than ten Times larger in Circumfe- 
‘rence than the Earth : Hence if both Planets 
revolved on their Axes in the fame Time, the 
centrifugal Force in Yupiter would be more 
than ten Times. greater than with us. But 
the Squares of their periodical Times are near- 
ly as 6 andi ; or the Squares of the Number 
of Revolutions performed in the fame Time 
by the Earth and Yupiter are as 1 and 6. 
Wherefore a Body placed on Fupiter will have 
60 Times a greater centrifugal Force than 
with us: Which muft be a notable Relief to 
the Inhabitants of that Planet, although per- 
haps endued with a eres Degree of Strength 
than we are. | 

M. This is an Adainice I did not attend 
to. And what Part of their whole Weight | 
may it be, of which they are thus eafed by 
the centrifugal Force of their Planet ? 

P. They are lighter by about a ninth Part 
of their whole Weight : Or a Body weighing 
nine Stone at ‘fupzter’s Equator, if the Planet 
ftood ftill, would gravitate with a Force but 
as eight Stone, upon the Commencement of 
its diurnal Rotation. 


M, That 
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M. That muft in Truth be a great Relieh: peaks 
But as ‘fupiter is ten Times larger in Circum- “~~ 
ference than the Earth, why is not the At- 
traction, or Weight of’ Bodies, ten Times 
greater likewife on his Surface than on our 
Globe ? 

P. If the Matter in him were as denfe as 
in our Earth, the Weight of Bodies on their 
Surfaces would be as their Semi-diameters, or 
the Diftances from their Centers: But the 
Matter in ‘fupiter feems to be made lefs denfe 
with Defign, For we can hardly imagine 
that Men of our Stature, for Inftance, cout 
fupport ten Times the Weight of fuch Bodies 
as ours are, with Eafe ; or have the free 
Command of Limbs fo chained down by their 
own Gravity. ‘And if we fuppofe them of a 
larger Stature, the Inconvenience becomes 
greater, the leaft of any Species being always 
obferved to have the greateft Eafe sue Agility 
in Motion. And upon the fame Account, 
though Saturn be 8 Times larger in Circum- 
ference than our Earth, equal Bodies are not 
8 Times heavier on his Surface than on the 
Surface of this Globe ; but in the Proportion 
of 17 to10; thatis, not much above once 
and a half as heavy. 

M. Iam almoft fully perfuaded that this 
is a wife Contrivance of the Creator; for the 
: OQ 3 | Eafe 
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~~~ fiding on thofe Planets. But is it certain 
that Bodies gravitate but twice as much only 
on the Surface of ‘fupiter, as on our Earth? 
For this I look upon to be a Point of Im- 
portance, | 
P, It is certain they do not gravitate quite 
twice as much there as here; but in fuch Ca- 
fes 1 choofe to give you the neareft whole 
Number to exprefs the Proportion, becaufe 
where nothing depends on it it is needlefs to 
trouble you with fraétional Expreflions, or 
the decimal Part of an Unit. 
M. If it be practicable, pray make ms 
underftand this. : 
P. We are both of us already fatigued. 
M. I thall leave you immediately after. 
P. The Reafon of the Thing is eafily, 
fhewn: But a Calculation would be tedious, 
M. 'The Reafon of the Thing, with an, 
eafy Example to illuftrate it, is all Idefire of 
ou— 
: P. Firft then, Bodies attract at equal Di- 
ftances according to their Quantities of Mat- 
ter; a Body having double or triple the Quan- 
tity of Matter attracts twice or thrice as 
ftrongly at the fame Diftance, as a Body hay- 
ing but a half or a third Part the Matter. 


iM, This 
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M, This is plain enough. eet. 

P. If therefore two Satellites revolved ——~ 
about ‘fupiter and our Earth, at equal Di- 
ftances from their Centers: the Forces with 
which they were attracted would be as the 
Quantities of Matter in ‘Fupiter and the Earth 
re{pectively. 

M.. That is but the fame Thing in other 
Words. 

P. Their aia! Forceslikewife ( biel 
you know are always equal to the centripetal) 
fhould be as the Quantities of Matter in: the 
two central Bodies. 

M. That comes ftill to the fame Phing, 

P. The Squares of the. Number of Re- 
volutions, performed by thefe Satellites in 
the fame Time, fhould alfo be as their cen- 
trifugal Forces. | 

M. This you fhewed me. to Satisfaction 
before. And) the Squares of the periodical 
Times are inverfely as the Squares of the Num- 
ber of Revolutions performed in the fame 
Time: For in the Example of our two 
Moons, the periodical Time of the outer 
Moon was 8 Times longer than the periodi- 
cal Time of the zzner; therefore the Num- 
ber of the Revolutions of the inner Moon 
was: 8 Times greater, fo that 64 was the 
Square both of the one and the other. 

O 4 P, From 
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cointh.. P. From this then it follows, that the 


teary~ Quantity of Matter in “fupzter will be to the 
_ Quantity of Matter in the Earth, as the 
Square of the periodical Time of the Earth’s 
Moon is to the Square of the periodical Time 
of ‘fupiter’s Moon revolving at the fame DI 

{tance from him. 

M. I perceive all the Steps in this Argu- 
ment very diftindlly ; but none of ‘fupz- 
ter’s Moons perhaps revolve at the fame 
Diftance from his Center, as our Moon does — 
from the Center of the Earth. 

P. Our Moon you know is 60 Semi-dia- 
meters of the Earth from its Center: Now 
you may eafily find out in what Time a Satel- 
lite would revolve about Fupiter at the fame 
Diftance from his Center; fince the Cubes 
of the Diftances are as the Squares of the pe= 
riodical Times, | 

M. I muft fuppofe then that a Satellite re- 
volves about Fupzter at that Diftance; and 
find the Time of’ its Revolution by ‘this 
Proportion ? | 

P. You mutt; and it is Se done: For 
taking “fupzter’s innermoft Satellite, v. gr. 
whofe Diftance from his Center is about 55 
Semi-diameters of our Earth, and its periodi- 
cal Time 42 Hours 28 Minutes, or 2548 
Minutes; fay, as the Cube of the Diftance 


53 
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gc isto the Cube of the Diftance 60, fois Ninth | 
the Square of 2 54.8 Minutes to a fourth Num- (00 
ber, which will be the Square of the perio- 
dical Time of a Satellite revolving at 60 
Semi-diameters of our Earth from the Center 
of Fupiter. ‘This Number you will find to 
be about 8428776. The periodical Time 
of our Moon is 27 Days, 7 Hours, 43 Mi- 
nutes, or 39343 Minutes, whofe Square is 
1547871649. Thus the Matter in ‘fu- 
| piter will be to the Matter in the Earth as 
1547871649 to 3428776; oras 184 to 1. 

M. This 1 thall try as accurately as I am 
able ; But what is all this to Bodies. 
gravitating only twice as much on the Surface 
of ‘fupiter as onour Earth? 

P. If Fupiter were as denfe as this Earth, 
he muft have a 1000 Times more Matter 
than is in the Earth, becaufe Globes equally 
denfe are as the Cubes of their Diameters ; 
10 and 1, to wit, in this Cafe. And fince- 
the Attraction increafes as the Cubes of the 
Diameters, or Matter; but decreafes as the 
Squares of the Diameters, or Diftances; his 
Attraction on his Surface fhould be as a 1000 
divided by a 100; or as 10 and the Earth’s 
as 1. But his Matter is only 184: Therefore 
the Attraction on his Surface is only as 184 
divided bya 100; and the Earth’sas 1, That 

is, 
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Cont... is, the Attraction on his Surface is not twice 
ty the Attraction on our Globe. 

M. It could not be twice as great, unlefs 
the Matter in him were 200 Times as much 
asin the Earth; for then 200 divided by the 
Square of the Diareeter [100] would only be 
2, while the Earth’s was as 1. 

P. You are very right. 

M. And what is his Denfity with Refpect 
to the Earth’s? 

P. Although his Matter were 200 Times 
as much as that in the Earth, he takesupa . 
rooo Times the Space, with only 200 Times 
the Matter. Divide the Matter 200 by the 
Space a 1000; and you fee even then he 
would be 5 Times rarer than the Earth; or 
have but a fifth Part of its Denfity. 

M. Well, I am extremely pleafed with 
all this; and am now fully perfuaded that this 
Rarenefs of Contexture in thofe larger Planets. 
was wifely defigned for the Sake of Inhabi- 
tants refiding upon them, who otherwife mutt 
have been opprefled by their own Weight.— 
In what Time would this other Satellite’ re- 
volve about ‘fupiter, at the Diftance of 6a 
Semi-diameters of the Earth from his: Center? 

P. The Matter in Supiter is the Square 
of the Number of Revolutions it would per- 


form, while our Moon revolves once about 
the 


“ 
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the Earth: And the Square Root of 184 is _ Ninth 7 
ki Conference. 

13, 5. It muft therefore revolve 13 Times ~jp_J 
and a half about ‘fupzter in the Time of our 
periodical Month. Or the Square Root of 
the other Number 8428776, viz. 2903, 2 
is the periodical Time of this Satellite in 
Minutes; which comes to 48 Hours 23 
~ Minutes. 

M. \ think I now underftand enough to 
initiate me into thefe Calculations. 'Where- 
fore I fhall not give you any farther Trouble 
at prefent, 


THE 


bes ape SE ale O ponte LUNs 
THE 
Tenth CONFEREN CE. : 


As the Weight of Bodies on the leffer Planets 
1s but fall, their Rotation on their Axes 
is flow, and their centrifugal Force but 
weak, Heat and Light are difpenfed ra- 
ther according to the Surface than the Quan- 
tity of Matter in the luminous Body; hence 
the Sun is but of a moderate Denfity. That 
the outermoft and innermoft of the Planets 
are not uninhabitable by Reafon of the Ex- 
tremuties of Heat or Cold. Heat is not al- 
ways in Proportion to our Vicinity to the 
Sun: Cold requires a pofitive Caufe, or fome- 
thing more than the mere Abfence of Heat. 
The Extremities of both may be qualified by 
the Conftitution of an Atmofpbere. That 
all the Planets are furrounded with Atmo- 
Spheres. The phyfical Explication how Bo- 
dies may defcribe elliptical Orbits about an 
attracting Body, placed either in the Center 
of the Ellipfis, or in one of tts Foct; ac- 
cording as the Law of Attraction 5 Sip- 
pofed different. Thefe two Cafes compared 
between them felves, and the Tranfitions from 
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the one to the other fhewn natural and eafy. 
The Proportion between the Squares of the 
periodical Times and Cubes of the middle 
Diftances, ftill obferved when Bodies re- 
volve in Ellipfes. The Comets revolve by 
the fame Laws, and obferve the fame Pro- 
portions as the Planets.——-Of the Immor- 
tality of the Soul. That the Soul is not 
affifted to think and perceive by Organs of a 
dead Subjtance ; but 1s by thefe confined and 
limited to a particular Manner of Aétion 
and Perception, Whether the Deity could 
cut off rational Beings, for whofe fake the 
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material World was created, the Frame . 


atfelf ficll remaining. Ihe Defire of Exif- 
tence the Foundation of all our other De- 
fires, and the Source of all great and virtu- 
ous Actions, A happy Exiftence the only 
Object of Defire in the Nature of Things. 
Utter Extinétion no Object of Defire. The 
Difingenuity of the Atheift. The Miftake 
of thofe who feparate Virtue from a Love to 
ourfelves.  Atheifts could not hve together 
in Society on their own Principles. The 
falfe reafoning in Mr. Bayle’s Apology for 
the Atheifis. The Atheifts Account of the 
Rife of Religion. The Wonders in the ma- 
terial Creation defigned to inftruct Beings 
Jie: for Immortahty, The haterial 

Creation 


206 


‘Tenth 


Conference. 


MAT HO: ot,.The 
Creation the inferior, and leaft wonderful 
Part of the Works of God, ! 


. CXXXIL MM, O U fee me here once 
; en Philon ; and to 
begin where we left off. 
P. You begin abruptly enough, I think, 
Matbo. 

M. There is no need of refuming what 
was faid laft. Tunderftand it tolerably well ; 
nor would I deceive my felf in a thing of this 
Nature.————-I_ am much in Love with what 
you told me concerning the Quantity of Mat- 
ter, and Denfity of the Planets, as alfo con- 
cerning their centrifugal Force, while they 
turn round on their Axes. But what is the 
Reafon that we cannot find out the Quantity 
of Matter in Mars or Venus, as we do in Sa- 
turn or Fupiter? ‘This, I remember, you 
faid was not known. 

P, The Reafon is, becaufe they have no 
Satellite (none confpicuous to us I mean) re- 
volving about them, Had they Satellites re- 
volving about them, whofe Diftances and pe- 
riodical Times were known, we could difco- 
ver in what Time a Satellite fhould revolve a- 
bout either of them, at any afligned Diftance ; 
and thereby compare their Quantities of Mat- 
ter, and Denfities withthofe of any other Bo- 
dy inthe Syftem, © M, Of 
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M., Of any other primary Planet, you mean, Conference. 


which hath a Satellite revolving about it? -~— 

P, That I ought to have faid. 

M,. 'Then we cannot know the Weight of 
Bodies on their Surfaces; nor compare that 
with their centrifugal Forces? 

P. We cannot; though the centrifugal 
Force on Mars mutft be confiderably lefs than 
on our Earth, both becaufe his Rotation on 
his Axis is fomewhat flower, and his Diame- 
ter is much fhorter ; and on Venus the cen- 
trifugal Force is quite inconfiderable: But 
then, as thefe are only {mall Planets, the 
Weight of Bodies upon them cannot be ve- 
ry great. In Venus it may be nearly the fame 
as on this Globe ; and were weon Mars, 
we could not feel much above half our prefent 
Weight. 

M. It was reafonable that the centrifugal 
Force fhould be fmall, where the Weight was 
otherwife tolerable: For I now {ee that, the more 
fwiftly any Planet revolveson its Axis, the more 
the Weight of Bodies upon it muft be dimi- 
nifhed. 

Ps petraneenes For thefe two Forces 
act contrary.to each other in this Cafe, as 
much as in the Revolution of Planets round 
the Sun; fince the centrifugal Force of Bo- 


dies pcoceeds from the Inertia of Matter, by 
I which 
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cdinth — which they always tend to move on in the 
—~—— fame Direction. 
M, But in the Revolution of Piatide round 
the Sun thefe two Forces were in Equilibrio. 
P. The Reafon of that, you remember, 
is, left the Planets fhould be drawn down to 
the Sun, or run out to a greater Diftance from 
him ; as the one or the other of thefe Forces 
prevailed : Whereas, had they been in Equi- — 
librio here, Bodies would not at all have gra- 
vitated to their proper Center. ~Not only our 
Bodies would not firmly have participated of 
the Earth’s diurnal Rotation, but our Houfes 
muft have been loofe and tottering, or in con- 
ftant Sufpenfe betwixt ftanding and falling 
(for it is not eafy to imagine the Cafe exactly) 5 
nor could the Ground itfelf have been-a firm 
Support and Foundation for any thing. 
M., I perceive fomething here whichI can- 
not well exprefs. 
P. Nor can I underftand it, unlefs you ex- 
prefs it in fome Way or aihee 
M. It was as neceflary that the centripetal 
Force fhould prevail over the centrifugal, with 
refpect to the diurnal Rotation ; and ‘that ina 
different Degree, according to the different 
Weight of Bodies on the larger and leffer Pla- 
nets ; as that rhefe Forces fhould balance each 
other with refpect to the annual Revolution : 
And 


Cofmotheoria Puerilis. 
_ And in both Cafes we fee them wifely adjuft- 
ed in great Variety of Circumftances. In fhort, 
it is new Matter of Admiration, to fee the 
centrifugal Force weak, where the Gravitation 
is {mall, and ftrong, where the Weight of 
Bodies becomes greater, 
P. The Obfervation is juft; and the Ex- 

preflion at leaft intelligible. 
- MM. But in what Time muft our Earth 
have turned round on its Axis; fo as to have 
made thefe two Forces equal ? 

P. The centrifugal Force at the Equator 
(where it is greateft) is to the centripetal as 
1 to 28g. The Square-Root of this Num- 
ber 289 18 17. 

M,. Pray let me go on with the reft of the 
Argument by myfelf. Since the centrifu- 
gal Force is encreafed with the Square of the 
Number of Revolutions performed in the 
fame Time ; if the Earth performed 17 Re- 
volutions in the Time it performs one, the 
centrifugal Force at the Equator would have 
been 28g times greater than it is at prefent, 
and therefore equal to the Weight of Bodies 
there, which confequently muft have been 
in conftant Sufpenfe between flying off from 
the Earth, and remaining on its Surface: So 
that a {mall Force muft have given them a 

Vor. I, P Motion 
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Tenth — Motion to any Side, juft as if they had been 


Conference, 
vw quite without Gravity. 
P. You deduce the Argument very accu- 
rately. : 
M. But pray what would be the Confe- 
quence, if the Earth rolled round a little more 
{wiftly than at the rate of 17 Revolutions in 
24 Hours? 

P. From what you have faid juft now it 
follows, that all Bodies at the Equator would 
then be thrown off from the Surface Eaft- 
ward : But by the Ation of Gravity retract- 
ing them, they would fall back again to the 
Earth. _ And thus they would conftantly be 
caft off and fall back without ceafing ; nor 
could any thing be firmly fettled in one Place, 
but as it lay nearer the Poles, where the Ro-.. 
tation was lefs violent. 

M. This would be a wild Confufion fora 
habitable Globe ! But let me recolle& a 
little, 


CXXXITII. Seventeen Revolutions intwen- 
ty-four Hours is, I think, one Revolution in 
lefs than an Hour and a half. 

P. Itis one Revolution in an Hour and a- 
bout 25 Minutes. 

M. Then, as it appears to me, you argued 


mecontittently before, when we were {peaking 
of — 
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of the diurnal Rotation of the Earth, where you coionia 
fuppofed that it might turn round on its Ax- ~~! 
_ is every quarter of an Hour; finceé in that Caf 
every thing muft be thrown off from its Sur- 
face with inconceivable Rapidity : Or rather 
the whole Mafs would be thaken quite afun- 
der, except perhaps a fmall Quantity about 
the Axis of its Motion. 3 

P. You urge the Confequence very well; 
the whole Mafs would then be thaken quite 
_toofe : Notwithftanding I have a right to 

make that Suppofition, becaufe you know it 
is equally poffible, that the Gravity of Bodies 
fhould be augmented, as that the diurnal Ro- 
tation of the Earth might be accelerated, and 
that to any Degree ; for it belongs equally to 
the fame Power to effec a Change in either. 
The Suppofition was therefore confiftent e- 
nough, and proper to the Subje& we were 
then difcourfing upon. For in that Cafe you 
could lefs have perceived the Motion of the 
Earth by the Help of your Senfes, than at 
prefent ; fince the Heavens and heavenly Bo- 
dies muft have appeared to roll over our Heads 
weft-ward, with greater Velocity than a Bird 
flies. 

M. Junderftand : That Suppofition 7s con 
Sftent, which does not imply a natural Impof~ 
Ability, And your Argument was as if you 

fer 7 Bra had 
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had faid, ‘* Had it pleafed the Almighty Cre- 


t—~— “* ator, fo to encreafe the’ Gravity of Bodies, 


ee 


and accelerate the Earth’s diurnal Rotati- 


“* on, that it fhould have rolled round on its 


*« Axis in fucha Time.” After this pleafe 
to fhew me in what Time Yupiter muft have 
roiled round on his Axis, fo that the centrifu- 
gal Force of Bodies on his Surface might have 
been equal to their Weight or Gravity ?. 

P. This you ought now to find out for 
yourfelf, fince you have the Diftance and pe- 
riodical Time of his innermoft Satellite. 

M. It is true ; for I have already half of 


my Work done in the laft Example. Then, 


fince Bodies on Supiter’s Surface are 10 Se- 


mi-diameters of our Earth diftant from his 
‘Center ; it will be, as the Cube of 55 to the 


Cube of 10; fo the Square of 42 Hours 28 
Minutes, or of 2548 Minutes, to a fourth 


Number, which mutt be the Square of ‘Fupr- 


ter’s periodical Time on his Axis, that Bodies 


-on his Surface might have their Gravity and 


centrifugal Force equal. Or it will be as 
166375 to 1000, fo 6492304 to a fourth 


Number. 


P, Which fourth Number you will find 


to be 39022; and the Square-Root of 39022 
4s 197, 5 Minutes; or 3 Hours 17 Minutes, 


M, What — 
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M. What is the exact Time of Fupiter’ S conferen 


Revolution on his Axis at prefent ? 

P, Nine Hours 56 Minutes. 

M. ‘fupiter then performs but three Re- 
volutions for one, that Bodies on his Surface 
may have their centrifugal and centripetal For- 
ces equal ; whereas our Earth fhould perform 
17 Revolutions for one. 

P, The Reafon of which is, becaufe a 


great Part of the Gravity of Bodies on the Sur- 


face of ‘fupiter is taken off, by his fwift Ro- 
tation at prefent. 

M. Right. I fee now that a ninth Part 
of their whole Gravity is taken off by their 
prefent centrifugal Force, as you told me be- 
fore ; or the centrifugal Force is but g times 
greater, when the whole Gravity 1s taken off; 
fince it is as the Squares of the Number of 
Revolutions performed in the fame Time, 3 
and 1. 

P. You have it exactly. 

M,. From this then I now alfo underftand 
more clearly, what we have once or twice 
touched upon before ; namely, why the Earth 
is higher about the Equator, and more flat and 
funk about the polar Regions ; which Ine- 
quality ought, Ithink, to be more remark- 
able in ‘fupzter. 

P. What are your Thoughts of that Par- 
ticular now ? P3 M,. From 


nferences 
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Tenth ‘ 
Conference. 4. From the greater centrifugal Force a- 


Soho] bout the ede Parts, the Matter there is 
relatively lighter ; and is therefbte mote raifed 
to make an aati 

P, The Inference is'juft; and on our 
Earth the Matter of Fatt 1s confirmed both 
by meafuring and other Experiments ; But 
on Fupzter, whofe diurnal Rotation is fwifter, 
and the centrifugal Force therefore greater, the 
Inequality, asityats obferve, is fill more plain. 
For whereas in'the Earth the equatorial Dia- 
meter exceeds the polar, but) by one 230th 
Part of itfelf, or they are as 230: to 229; in 
‘fupiter they are to each other as 11 to 10 
nearly. Bisqiye 

M. That is a notable Difference, and a- 

grees well to his centrifugal Force. | 

P. The Difference is almoft as great as the 
whole Diameter.of the Earth, which is but 
about a roth Part of Yupiter’s, 

M. Here again, I think, fomething is‘na- 
turally fuggefted to us. 

. P. What? 

M. That the Bist were firft formed, 
and made {pherical by the mutual Attraction 

of their Parts, before they received their diur- 
nal Rotation: For this Rifing, or Swelling, 
about the Equator feems naturally to have 
been induced on a former fpherical Figure. 


P. It 
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P. It muft indeed appear fo to us inthe 
Order of Nature. 
_. M. Since then we muft conceive the Pla- 
nets as firft without their diurnal Motion, we 
may with Pleafure fee, as it were, this Ro- 
tation impreffed on thofe prodigious Globes, 
by the Almighty Hand of the Creator. 

P. agree with you. One, who confiders 
Things in this philofophical View, will feel 


all the Pleafure you mention, in thus tracing 
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the Original of the diurnal Rotation. And - 


it appears fomyewhat inartificial firft to fuppofe 
that the Deity moulded the Planets into this 
oblate fpheroidicat Figure (as it is called;) 
and that then he impreffed a Motion upon 
them which mutt of itfelf naturally have pro- 
duced that Figure. For, as you well obferv- 
ed in our fourth Conference, the Attraction 
of Gravitation leaves Matter fill in the moft 
fluid Form poffible: So that a Body once 
brought into a fpherical Figure, by this Af- 
fetion between all its Particles, muft necef- 
farily, by a Rotation on an Axis, be elevated 
about the Equator of its Motion, and there- 
by become an oblate Spheroid. 


CXXXIV. M. Pray what may the Weight 
ef Bodies be on the Surface of our Moon? 


ge Mali 
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Cohn, . If the Earth and Moon were of the 

‘—-v— fame Denfity, Bodies there could have little 
more than a fourth Part the Weight they 
have here, according to the Diameters of the | 
two Planets. But becaufe of the greater Den- 
fity of the Moon, the Gravity of Bodies on 
the Earth is to the Gravity on her Surface as 
293 to 100: That is, were we there we 
could not feel much above the third Part of 
eur prefent Weight. 

M. Much centrifugal Force on that Pla- 
net then muft have been, I think, inconve- 
nient, as rendering Bodies too light—After 
this it would be needlefs to afk what the 
Weight of Bodies might be on the Surface of 
the Sun, fince he cannot be fuppofed habita- 
ble ; and the Gravitation of Bodies muft be 
exceflively great, fo near the Center of At- 
traction of the whole Syftem. 

P. It is not fo great as you may imagine, 
Matho: Heat and Light are difpenfed rather 
according to the Surface than the Denfity of 
the Body, or the Quantity of Matter in it. 
Hence the Sun is not one of the denfeft Bo- 
dies of the Syftem. And the Gravity on 
his Surface is reckoned but about 24 Times 
“more than that on the Surface of the Earth. 

M. J fee it is reafonable that the. Light 

_fhed round, and perhaps the Heat too, fhould 
rather 
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rather be as the Surface of the luminous Bo- ,72" 


dy, than as its Denfity; but I had quite other Be 
Notions of the Attraction or Gravity fo near 

the central Body: Make me underftand there- 

fore, if you pleafe, how this fhould be? 

P. The Quantity of Matter and Denfity 
in the Sun is difcovered the fame Way as the 
Quantity of Matter and Denfity in Fupiter ; 
namely, by computing in what Time our Moon 
would revolve about the Earth, at the fame 
Diftance from it as Venus is from the Sun.—_ 
As to the Denfity of Bodies, and Gravity on 
their Surfaces, you may perphaps get an eafy 
general Notion of thefe, by confidering the 
two following Cafes as Extremes, If the 
Matter in the Sun and Planets were as the 
Cubes of their Diameters, they muft all have 
the fame Denfity, andthe Weight of Bodies 
on their Surfaces muft be directly as their 
Diameters: For the Attraction increafing as 
the Matter or Cubes of the Diameters, and 
decreafing as the Squares of their Diameters, 
the Cube divided by the Square would al- 
ways give the Diameter to reprefent the At- 
traction of the Surface. 

M. This was obferved before. 

P. But if the Matter were only as the 
Squares of the Diameters, the Denfity would 
be inverfly as the Diameters; andthe Weight 

of 
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comnts... of Bodies would be the fame on the Surface 
tym of all Planets, let their Quantities of Matter 

be ever founequal, 

M. 1 underftand nothing at all of this. 

P. Suppofe there are.two Planets whofe 
Diameters are 1 and ro; and if, in Order 
to find out their Denfities, you divide the 
Matter (which is as the Square of the Dia- 
meter) by the Space it takes up (which is as 
the Cube of the Diameter), it will be 3 di- 
vided by 1, for the firft Planet ; anda 100 
divided by a 1000, for the fecond: Or their 
Denfities will be 1, and one tenth. 

M. Thus far I fee: The fecond will have 
but one tenth the Denfity ofthe firft, as its 
Diameter is ten Times larger. Thus if the 
Matter in Yupiter were buta roo Times the 
Matter in the Earth, he fhould have but a 
roth Part of its Denfity, or be 10 Times 
more tare, 

P.. And the Weight of Bodies on the Sur- 
faces of all the Planets would then ftill be 
the fame: For the Attraction increafing as 
the Matter, or Square of the Diameter, and 
decreafing alfo as the Square of the Diameter, 
the Square of the Diameter divided by the 
Square of the Diameter will always be equal 
to Unity, how different foever the Diameters 
may be among themfelves, 


. M, Now 
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Tenth 
M. Now you have given me Satisfaction ; ojperence. 


for I underftand the Confequence of both Sup- “~~ 
pofitions, either when the Matter is as the 
Cubes, or as the Squares of the Diameters. 

And as any particular Inftance, draws near 

to the one or the other of thefe Cafes (which 

you call Extremes) the Gravity on the 
Surface pf that Planet will be more or lefs 
accordingly. | 

P. Both Cafes may be peteenaede in one 
and the fame Body, the Quantity of Matter 
in it remaining alfo the fame; only by fup- 
pofing its Diameter different. 

MM. Pray thew me how? 

P. If the Diameter of the Sun be fuppof- 
eda 100 Times the Diameter of the Earth, 
and the Quantity of Matter as the Cubes of 
their Diameters, their Denfities will be equal, 
and the Weight of Bodies on their Surfaces 
direCtly as their Diameters: But if the Dia- 
meter of the Sun be fuppofed 1000 Times 
the Diameter of the Earth, the fame Quan- 
tity of Matter remaining, their Denfities will 
be inverfely as their Diameters, and the 
Weight of Bodies the fame on both their 
Surfaces. : 

M. I conceive it: Though the Matter 
in the Sun be ftilla Million of Times more than 
the Matter in the Earth; in the firf{ Suppo- 

| | fition 
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fition it is as the Cube of the Diameter a 


“v— 100, and in the fecond as the Square of the 


Diameter 1000: And the Surface of the Sun 
in the laft Cafe being 10 Times farther from 
the Center, than in the firft, the Attraction 
there will be 100 Times lefs, or equal to the 
Attraction on the Surface of the Earth. 
This is agreeable enough, and gives me a 
more familiar Notion of thefe Things. 


CXXXV, P. You fee then by att art- 
ful Methods, of more or lefs Denfity, and 
more or lefs centrifugal Force, it comes to 
pafs, that the Weight of Bodies on the larger 
and leffer Planets, is not near fo different as 
the different Quantities-of Matter in the Pla- 
nets would feem to import? - 

M. I fee every Thing in the Syftem con- 
fiftent, if the Planets are confidered with 
a View to Habitation; whereas without that, 
the Defign feems broken and incoherent. 

P. Efpecially if we fuppofe the Earth, . 
alone defigned to be habitable; while the 


~ Reft are left folitary and unfrequented.— 


M. Notwithftanding there feems to remain 
ftill one Inconvenience, 

P. What is it? 

M. That the Heat of the Sun carinot be 
ae at the Extremities of the Syftem, 


by 
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by Reflection, as his Light is. The hundredth , fen 
Part of our Heat muft make Saturn but a -—~—~ 
comfortlefs Place. 

P, As we. faw before, Matho, that the 
"animal Conftitutior, with Refpect to Heat and 
Cold, may be widely different on the fame 
Planet; fo there may not be fuch a Difference 
of the Degrees of Heat and Cold, on the 
Planets nearer to and more remote from the 
Sun, as we imagine. The Caufes of Heat 
are more than one, as we may obferve by 
what happens in the Bowels of the Earth, 
in Fermentations, in Ebullitions, even in our 
own Bodies; and efpecially by common Fire. 

Cold likewife feems to imply fomething more 
than a mere Privation of Heat, and to de- 
pend on fome very active Principle. This 
will appear more probable, if we confider the 
violent and fudden Effects of Cold, in fome 
common Experiments of artificial freezing ; 
and when the Barrel of a Gun, or the Shell 
of a Bomb, though of confiderable Thick- 
‘nefs, is violently ‘burft by the freezing of the 
Water contained in it; that fhews quite ano- 
ther Sort of Principle, than the mere Jvertza, 
or Sluggifhnefs of the Particles of Matter. 
The Rays of the Sun are certainly productive 
of Heat; but (by the Acceffion, or Co-ope- 
ration of fome other Caufe) not always in 


Pro- 
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Cont... Proportion to their Denfity, or the Vicinity 
-—-—— of the Body to the Sun: Otherwife we fhould 
always have the fame Degree of Heat or Cold, 
at the fame Time of the Year, regularly in 
a Circle; which neverthelefs you fee we 
have not. 

M. This is indeed common Experience, 
and feems to prove eafily what you fay. I 
have often obferved very foft Weather, and 
mild Nights in the Depth of Winter, when 
a long Froft has been fucceeded by a quick 
Thaw; and contrarily, bitter Winds and a 
frofty Air, when the Sun has been near the 
Summer Solftice. | 

P. This feems to proceed from the Con- 
ftitution of our Atmofphere, and the Altera- 
tions happening in it; which produce fome- 
times fultry Heat, and fometimes piercing 
Cold, directly contrary to what fhould be the 
Effect of the Sun’s Rays feparately confider- 
ed: So that Heat and Cold do not abfolutely 
depend on a Planet’s Neatnefs to, or Diftance 
from the Sun, but together with thefe, on 
fome other Caufes. We are confiderably far- 
ther from the Sun in the Summer Months, 
than in the Winter, and for all that our Wea- 
ther then is generally much warmer.—Now, 
though Saturn has but about the hundredth 
Part of the Sun’s Heat which we feel, Iam 

| not 
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not fure if the hundredth Part of our Heat , Te 


Conferences 
will amount to any Degree of pofitive and —~—~ 
real Cold, without the Co-eflicency of fome 
other pofitive and real Caufe. And it is not 
dificult, I think, to conceive, that the 
Conftitution of his Atmofphere may be fuch, 
as to make that Planet a mild and temperate 
Clime. And if there be any Weight in this 
reafoning, it will not be hard to nel it to 
the inferior Planets, Mercury and Venus ; 
for we fometimes feel the Eleat of our Sum- 
mer as much qualified by fome different 
Caufe, asthe Rigor of our Winter. 

M. There is indeed fo much Reafon in all 
this, that at leaftI hall not be {0 rath in draw- 
ing Inferences from narrow Principles in this 
Affair, as otherwife I thould have been. One 
Thing notwithftanding furprizes me; wiz. 
why the Earth fhould be farther feat the 
Sun atone Time than another: But before I 
afk you concerning this Particular, I beg you 
would tell me, why you fuppofe there is fuch 
an Atmofphere about each of the Planets, as 
about our Earth > 

P, I mutt fuppofe there isan Atmofphere 
about every one of the Planets, unlefs I would 
Imagine them to be Globes of Adamant, or 
fomething ftill more hard, Every Thing a- 
bout ‘our Earth is in-conftant Change : Iam 

3 not 
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Conknence, NOt Certain if we can except any Species of Bo- 
“~~ dies that can benamed. Metalsthemfelves feem 

gradually to decay, as well as come toa State ~ 
of Maturity. Every Thing therefore contri- 
butes its Share to the Atmofphere, which is 
an heterogeneous Mixture of all Sorts of Par- 
ticles, Thus, unlefs we would fuppofe that 
the Matter in the Planets is not a¢ted upon 
in the fame Manner as the Matter in our 
Earth ; which would be a Suppofition with- 
out Foundation, and contrary to Reafon ; we 
muft conceive that they have Atmofpheres a- 
bout them, like to that which is about the 
Earth. A Degree of Repulfe (lefs or more) 
is the Principle of Diffolution of all natural Bo- 
dies, if we may fpeak mechanically on this 
Head, and without confidering the immaterial 
Caufe of this Repulfe: And repellent Particles 
are moft fit to join themfelves with the At- 
mofphere, and to become a Part of it. It is, 
this Principle which occafions what is called 
Ejfpuvia from particular Bodies: And the 
Effuvia of the Planets (if I might be allowed 
fo to fpeak) conftitute their Atmofphere. 
M. 1 am afraid you are going too deep 
with me, though hitherto, I think, I under- 
{tand what you fay with Pleafure: But what 
I meant by my Queftion was, Whether the 
Atmofpheres of the Planets can be difcerned 
by Obfervation t deat 
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P. It is not neceflary to the Conftitution . 7"... 
of an Atmofphere that it fhould have vifible —w—~ 
Clouds, and thick palpable Fogs: Our At- 
mofphere exifts no lefs when the Air is ferene 
and clear, than when it is heavy and clouded. 
It is obferved that the higheft of the Clouds, 
when their Height is meafured, are not found 
to reach above a Mile from the Surface of the 
Earth ; But allowing them to,be two or three 
Miles high ; what is that to the Diftance of 
the Planets? To fuppofe that Obfervation 
might determine here, is to fuppofe the Ob- 
jet within the due Diftance; which is the 
Miftake in feveral other Cafes. Our Atmo- 
{phere, how high foever, tranfmits the Light 
of the fixed Stars to us, as you obferved be- 
fore ; And if we may reafon from Analogy, 
the Atmofphere of other Planets fhould do the 
fame. Befides, as far as Obfervation can 
reach, both our Moon and Mars are difco- 
vered to have Atmofpheres: In the Appulfes 
ef Mars to the fixed Stars, they are obfery- 
ed to become obfcure and dim; and in total 
Eclipfes of the Sun, the Moon’s Atmofphere 
becomes perceptible. 

M, It feems indeed, wherever there is 
Heat and Moitture there muft be Vapours ; 
and confequently an Atmofphere, 


f You,’ IT, oi Pp. Nay, 
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Confaunce. L Nay, wherever there is Cold there 


“-v~~ muft be an Atmofphere ; for Vapours are ob- 
ferved to rife plentifully in the hardeft Froft. 


CXXXVi. M. Pray tell me now, if it be 
true that we are nearer the Sun in the Win- 
ter than in the Summer; how comes it to 
pafs that we feel fo much more Cold when 
nearer him,than when farther diftant from him ? 

P, You fhould have propofed this Diffi- 
culty, Matho, long ago; for when you fup- 
pofed that our Diftance from the Sun was 
always the fame, you fhould either have afked 
this Queftion then, or inferred, becaufe we 
were equally near the Sun, Summer and Win- — 
ter, that we muft have had the fame Degree 
of Cold all the Year round. 

| M, Ym afraid my Queftion is not fo much 
to the Purpofe as I imagined. 

P. It is obvious that the Rays falling more 
or lefs obliquely on the Surface of the Earth 
muft occafion a great Difference in the De- 
grees of Heat. Hence it muft be lefs when 
the Sun arifes but a little above our Horizon 
in the Winter, than when he mounts higher, 
and darts his Rays more perpendicularly upon 
us. You find when you hold any Thing di- 
rectly oppofite to the Fire, it is more ftrongly 
heated, than when you turn it fide-ways at 
the fame Diftance, MI 


Cofmotheoria Puerilis. 227 

Mz. I perceive it muft be fo: But in what , Tet 
Proportion will this oblique Incidence of the —~——# 
-Sun’s Rays increafe or diminifh the Heat, the 
- Diftance being the fame? 

P, I am not fure if the Proportion which 
feems juft to me will appear fo to another. 

M, Tell it me however: A Guefs fome- 
times helps us to come nearer the Truth af- 
terwards., 

P. ’Till you can come at fomething more 
authentic then, you may fuppofe that the 
Denfity of the Rays, and therefore the De- 
gree of Heat, will be as that Line which is. 
called the verfed Sine of their Inclination, or 
Angle of Incidence. 

M. Shew me this by a Figure? 

P. You may fee it from any Circle. In 
this Figure, if the Sun be perpendicular over 
the Plane, the Rays will be the denfeft poffi- 
ble at that Diftance;- and their Denfity may 
be exprefled by the Radius. But if the Sun 
be in this Pofition (fuppofe 32 Degrees from 
the Vertex) drawing a Line from him to the 
Center, none of the Rays on the upper Side 
of the Line, you fee, will fall upon the Ra- 
dius, and thofe only on the under Side are 
now fpread over it all. But thefe are only the 
Rays which fell upon ¢hzs Part of it, when 
the Sun was vertical; which Part is the verf- — 
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conti s, éderSine Fok the Angle of Incidence of the 
wey Rays. 

M. So it appears ‘adeedifeom the Infpec- 
tion of this Figure: And at this Rate what 
may be the Proportion of our Heat in Winter 
to that in Summer? 

P. If this Proportion be juft, abftraGing 
from the Difference of Diftance, and allother 
Caufes of Heat, except the Denfity of the 
Rays, our Heat in Winter will be about the 
fix and twentieth Part of what it isin Summer. 
For fuppofing our Latitude 55 Degrees and 
a half, the Sun’s greateft Altitude in Summer 
will be 58 Degrees, and in Winter only 11 ; 
the verfed Sines of thefe are 4849619 and 
183728, which are nearly as 26 and 1. 

MM, All this I underftand, and am fatisfied 
that the fix and twentieth Part of our Sum- 
mer’s Heat is no Degree of Cold: For it is 
ftill Heat perceptible to Senfe. And how great 
may our Heat in Summer be, with Refpect 
to the Heat at the Equator, when the Sun is 
vertical to them? , 

P, Our Heat muft be about half of theirs ; 
for the verfed Sine of 58 Degrees is fomewhat 
lefs than half the Radius. | 

M. This Proportion will farther fhew us 
the Denfity of the Sun’s Rays at any Time 
of the Day, as wellas any Time of the Year, 
according to his Altitude ? eolk 
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P. If it be juft in the one Cafe it muft 
be fo in the other. 3 

M. I fee no Objeétion againft the Juft- 
nefs of it, at prefent; and even though it 
fhould not be precifely juft, thus much feems 
certain, that another Caufe mixes itfelf with 
the Effects of Heat and Cold, befides the 
greater or lefs Denfity of the Sun’s Rays, or 
even his total Abfence.- Now, as to the 
Earth’s being at a greater Diftance from the 
Sun, in Summer than in Winter; if this be 
fo, I know not what to fay. I thought a 
Body could not have revolved about the Sun 
in any other than a circular Orbit, without 
being drawn down to him, or running out 
through the celeftial Spaces; and this Notion 
you feemed to approve of: This ftumbles me 
exceedingly. 

P. In all fuch Subjects, Matho, People 
generally begin, you know, with the eafieft 
Cafes: To tell them of more intricate and 
dificult Things at firft would only tend to 
difcourage them. And that is the fimpleft Cafe 
of one Body’srevolving about another, by the 
Compofition of an attractive and projectile 
Force, when it moves in a circular Orbit. 
As this Cafe is plain, you eafily conceived it: 
Yet itis no lefs true that a Body may defcribe 
about another an oblong or elliptical Orbit. 
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Cone, This is more difficult to be conceived, but 

Sy it no Way invalidates the Truth of what you 
already know. The Orbits of the Planets 
are not exattly circular, yet they differ not 
much from real Circles, having but a fmall 
Degree of Eccentricity. This Method was 
intended, not to ftumble you, but for your 
more eafy Conception. 

M. You fatisfy me as to the Reafonable- 
nefs of the Method, which I ought to leave 
entirely to you ; ifit were poffible to obferve 
a Method in fuch a loofe Difcourfe, where 
fo many Things offer accidentally. But can 
T be made to underftand how a Body may de- 
{cribe an oblong or elliptical Orbit about ano- 
ther, without falling quite dosvn to it, or 
running out through the ambient Space? 

P, Not perfetly, I, am afraid. It will 
require too many Words, and many childith 
Suppofitions, - Great Men underftand this in 
their own fuperior Way, without accommo- 
dating themfelves to our Conceptions. 

MM. An imperfect Notion is better than none 
at all. The more childith your Suppofitions 
-are, the more they will fuit my Capacity: And . 
-as for Words, Itold you, I often difcourfe 
‘for whole Hours together, without any other 

‘Advantage than having got rid of fo much 
“Time. And at worft, as we are by ourfelves, 
: | there 
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there can be no Harm in making a Trial, et. 
though it fhould prove unfuccefsful. oyna 

P. Well, on thefe Terms we may make 


a Trial: It will be but a little Labour loft.— 


CXXXVII. But before we begin, it will 
be neceflary to acquaint you with fome gene- 
ral Things concerning the E/ipjis. Here is 
the Figure itfelf. It is defcribed about two 
Points, as the Circle is about one. Thefe 
Points (marked with the Letters F and f) are 
called its Focz. As thefe Points may ftill re- 
cede farther from, or draw nearer to the mid- 
dle Point, or Center C, the Ellipfis may be 
more or lefs oblong, that is, more or lefs ec-_ 
centrical, “till it becomes a frrazght Line 
on the one Extreme, or coincides with a Cir- 
cle on the other. 

M. Thisis plain enough; for I have feen 
Carpenters draw fuch Figures on the Floor, 
about two Pins, with a double Cord and a 
Piece of Chalk, when they were going to 
make an oval Table: And we have fometimes 
diverted ourfelves in drawing the like Figures, 
when the Workmen were gone. 

P. Then your Diverfion will prove a Means 
to facilitate the Matter to you now. Thefe 
two Lines, which crofs each other in the 
Center at right Angles, are the greater and 


Q4. leffer 
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leffer Axis. If the Attraétion be to the mid- 
dle Point, or Center, when the Body, mov- 
ing in the Perimeter of the Ellipfis, comes to 
the Extremity of the leffer Axis here, it will 
be at the neareft Diftance to the central Body; 


- and at either Extreme of the greater Axis, the 


fartheft from it. But if the AttraGtion be to 
this under Focus F, when the revolving Bo- 


dy comes to the Extremity of the leffer Axis, 
it is faid to be at the middle Diftance from 
the attracting Body: For from the Focus to 


the Extremity of the leffer Axis, isa Mean 


between the ereateft Diftance, when the re- 
volving Body is in the wpper Vertex (or fartheft 
Extremity of the greater Axis) and the leaft 
Diftance, when it is in this nearer Vertex. 
M. Let me confider a little this laft Parti- 


-cular.—The middle Diftance then mutt be 


equal to half the greater Axis: For if I add 
the Eccentricity to half the greater Axis, that 
makes the greateft Diftance from this wer 
Focus; and if I take away the fame Eccen- 
tricity from half this Axis, that makes the 
leaft Diftance. 

P. You are perfe€tly right. And this 
is all that is neceffary to trouble you with at 
prefent. 

M, ‘Vhefe particulars I can eafily remem- 
ber, But fomething you infinuated in your 


De- 
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Defcription of the Ellipfisappears quite ftrange, qoijennce. 
and is more than I expected. 

P. What was it? 

M. That a Body may move in the Perime- 
ter of an Ellipfis, by the Compofition of an” 
attractive and projectile Force, either when 
the attracting Body is in the Center of the El- 
lipfis, or in one of its Foci. 

P. The revolving Body muft defcribe an 
elliptical Orbit, as well in the one Cafe as in 

the other, according as the Law of Attradcti- 
onis fuppofed different ; which perhaps you 
may underftand hereafter, if I can hit upon 
an eafy Way of communicating thefe Things 
to you. 

M. 1 am to the laft Degree impatient to 
hear this: For, if I might fpeak my prefent 
Sentiments, the Thing feems to me utterly 
impoftible, 

P. In the mean Time it would not be a- 
mifs to acquaint you with another Particular 
though it be not abfolutely neceflary ; and I 
am afraid it may be difficult too. 

M. Praytell it me ata Venture: The more 
preparatory Things I have, the more eafily I 
fhall underftand what follows. 

P. If a Body revolve about a Center, by 
the Compofition of an attractive and projectile 
Force, and if a Line from the Center to the 

Body 
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Cont. Body be fuppofed to move along with the Bo-' 
t—v-—~ dy, that Line will fweep, or run over, equal 

Spaces in equal Times. 

~ MM. You mean, if we fuppofe the Time 
divided into Minutes, or fmall Portions, the 
Line in any Minute will {weep over a trian- 
gular Space, which will be equal to the tri- 
angular Space itrunsover in any other Minute? 

P. That is the Thing. 

M. So far then I think I underftand, that 
ifa Body be fuppofed to move along a right 

Line with an equable Celerity, if we take 
any Point without that Line, «and imagine 
Lines drawn from that Point to the Body, at 
the end of equal Times, the Triangles mutt 
all be equal, as having equal Bafes and the 
fame Height. 

P. Then you have got over the Difficul- 
ty of this noble Theorem; for it is founded 
upon what you have faid. 

MM. Could you fhew me a Figure to help 
me a little ? 

P. Here is alarge, intelligible Figure; and 
the Thing explained in Words. 

M. Let me read and confider this. 

_ P. Don’t be in a Hurry; but go through 
the Argument at Leifure: You are under no 
Obligation to underftand thefe Matters at firft 
Glance. | 


MM. What 
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M. What I have hitherto {een is not dif- 
ficult. I think I conceive the whole. It 
depends on two eafy Propofitions in Euchd : 
And as to the Body’s moving in the Diagonal 
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of a Parallelogram, when urged by two dif-— 


ferent Forces, I make a fhift to underftand 
that from what you fhewed me concerning 
the Frog carried along theDiagonal of a Square, 
by the Compofition of its own Motion with 
the Motion of the Plane. Onthe fame Ac- 
count it muft have been carried along the Di- 
agonal of a Parallelogram by a little Change 
of the Direétion and Velocity of the two com- 
pounding Motions. 

P. I find you really underftand it ; how- 
ever confider it over again: We get larger 
and firmer Notions of any thing by a fecond 
Examination of Particulars. 7 

M. I fancy I underftand it tolerably well, 
and am glad I beftowed the little Pains on 
Euclid which 1 did, when I find the eafieft 
Things in that Book affift me to make out 
thefe Matters. This encourages me to be 
more diligent. I fee there is no begging 
of any thing here ; one is forced to own that 
the revolving Body muft neceflarily defcribe 
equal Areas in equal Times, by Rays drawn 
from the Center to it; and that it muft move 
in a Curve, if we divide the Time in very 

{mall 
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con®, {mall Parts, and make the Triangles very 
bemoaned NALTOW 5 ae the attractive Force aéts incef- 
fantly. This 1s delightful! I fee, if the 
revolving Body fhould be brought nearer the 
Center, it muft neceflarily be carried about 
with more Celerity, that the Swiftnefs of the 
Motion may compenfate the Smallnefs of the 
Diftance, in order to defcribe as large an A- 
rea in an equal Time, as when it is farther 
off. And on the fame Account, it muft be 
carried more flowly when more remote ; {till 
to preferve the equable Defcription of Areas. 
P. Your Obfervations are very juft, and 
natural ; We need fay no more on this Head. 
M. Let me look at the Book a little, be- 
fore I return it. This is Sir [aac New- 
fon’s own Book! Then I am not a little 
pleafed with myfelf, that I have made out a 
Propofition of this Great Man’s, from his own 
Words. Here is his Picture: What a thought- 
ful Face is this! and how mild and {weet 
too ! 


CXXXVII. P. Thefe Things premifed, 
you muft in the next Place obferve that a Bo- | 
dy thrown up perpendicularly to any Height, 
acquires the fame Force and Velocity in fall- 
ing back again, with which it was projected. 

M, This muft be the Cafe, I fuppofe, 

when 
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when I throw a Stone perpendicularly upward ; , Tenth 
it falls back in the fame Track, and with the ~~~ 
fame Velocity. 

P. The Refiftance of the Air may perhaps 
occafion a fmall Variation ; otherwife the 
Maxim is in itfelf plain. For the Body re- 
ceiving an equal Number of Impulfes from 
its Gravity in afcending or defcending, and 
thofe equally ftrong in equal Diftances from 
the Center, whether it afcends or defcends ; 
the lait will reftore to it all the Force and Ve- 
locity, which the firft took from it. 

M. This is not difficult to be conceived ; 
for fince falling (or moving to any Point) is 
not the Action of Body, more than rifing (or 
moving from that Point ;) it muft require an 
equal Force imprefled, to make the fame 
Quantity of inert Matter move EPUB the 
fame Space, whether toward, . from, the 
Center. 

P. And fince the Space is the fame, and 
the Efficacy of the Caufe the fame in the 
fame Diftances, the Time muft be the fame 
alfo. 

M. So I underftood it. Therefore if a 
Stone were dropt from a Height, and thrown 
up again with the fame Force it had acquired 
from the Impulfes of Gravity in falling, it 
would mount to the fame Altitude from which 

2 it 
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Confrene, it had firft begun to defcend : The Force it’ 
ty had acquired in falling would be {pent in rifing, 

by the contrary Impulfes of Gravity, in the 
fame Space and Time. | 

P. Yoware right : This is the fame Cafe 
confidered in a contrary View, or taken back- 
ward, And it will be equally true, whether 
we fuppofe the Body thrown up from the very 
Center of Attraction, and falling back to it, 
or from fome Height above the Center, and 
falling back to that Height only. 

M, The Reafons already mentioned muft 
be equally applicable to either of thefe Suppo- 
fitions. 

P, It muft alfobe equally true, though the 
Body fhould not be thrown perpendicularly 
upward, but with an Inclination to one Side ; 
for if it rife and fall through equal Spaces, it 
mutt lofe and acquire equal Forces, by the 
contrary and confpiring Impulfes of Gravity 
in equal Times. 

M. This is ftill equally reafonable. If I~ 
throw a Stone on plain Ground, fo that it 
defcend as far as it afcended, it muft have the | 
fame Force when it falls, as when it rofe, 
And if it were ftruck back with the fame 
Force it had in falling, it would, I conceive, 
return to me in the fame Path. 

P, Without doubt ; for if you had thrown 

I the 
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the Stone from that Part at firft, with the Pec kioe 
fame Force, and the fame Degree of Eleva- C~j—aé 
tion, it muit have moved in the fame Path, 
from the one Side, as well as from the other, 

M. Ihave often obferved in playing at 
Shittle-Cock, that it was becaufe we ftruck ic 
always with equal Force, and in the contrary 
Direction, that it defcribed {till the fame Curve, 
or Arch as it were, backward and forward, 
between each other’s Battledoor. 

P. The Example you bring is proper e- 
nough to affift the Imagination: And if a 
Stone, or any Projectile whatever, were ftill 
thrown back with the fame Velocity, and in 
the fame Elevation, it would defcribe the 
fame Path exactly, forward and backward for 
ever. 

M. ‘This Cafe where the Body is project- 
ed with a Degree of Elevation, may be 
brought, I think, to coincide with the for- 
mer, where it is thrown directly upward, 
For if we fuppofe a Planeto move equably a- 
Jong with an horizontal Motion, and a Body 
to be projected direCtly up from it; this Bo- 
dy to one not carried along with the moving 
Plane, will appear to be projected with a De- 
gree of Elevation. Now if it be true with 
refpect to the moving Plane, to which the 
Projection is perpendicular, that the Body 

hath 
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Conference, Hath an equal Force and Velocity at equal 


“—v-~’ Heights, both in its rifing and falling ; this 
will be equally true with rolbed to a Spectator 
off at a Side, who fees the Body really defcribe 
a Curve, or Arch. Here the Body is impelled 
by two Forces ; one communicated to it by 
the Plane, with which it is equably carried 
along, and another by the Caufe which gives 
it the perpendicular Projection upon that Plane. 
Thefe two Forces do not difturb or confound 
each other; becaufe a Spectator carried along, 
fees the undifturbed Effect of the perpendicu- 
far Force ; and an immoveable Spectator at 
a vaft Diftance above, would perceive the 
undifturbed Effect of the horizontal Force. 
So when we throw a Body with a Degree 
of Elevation, the Force imprefied upon it is 
equal to the Compofition of two Forces, the 
one impelling it perpendicularly upward, and 
the other horizontally forward : And thefe 
two Forces no more difturb each, other’s Ef- 
fects, than if the Body had a Plane moving 
equally along under it. 

P.’ You affift yourfelf extremely well, 
Matho, in conceiving the feparate Effects of 
Forces thus compounded, which are wont to 
perplex usin the Beginning. 

M. I thought your Suppofition of the mo- 
ving Plane and the Frog fomewhat ludicrous 

at 
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at firft ; but I have found it very ufeful fince. Cot bice 


P. But tell:me, when you throw a Stone —V—~ 
with a {mall Degree of Inclination to one Side, 
what is the Reafon that it doesnot go on in 
one uniform Direétion, as when you throw it 
_ perpendicularly upward ? 

MM. When I throw it perpendicularly up- 
ward, the projectile and attraGtive Forces act 
inthe fame ftraight Line ; fo that there is no 
Force acting on any Side, to draw it out of 
this uniform ftraight Dire@ion : But when I 
give it the leaft Degree of Inclination to one 
‘Side, thefe two Forces conftantly act in diffe- 
rent Directions, and the Body muft conftant- 
ly change the Direction of its Motion, or move 
in a Curve. 

P. You will not retra& this Conceffion af- 
terward ? 

M. Itisa Conceffion you can always force 
me to make, 


CXXXIX, P. Keeping thefe Things in 
your Mind, confider next how many diffe- 
rent Curves, or Arches (as you call them) a 
Stone, or any Projectile, may defcribe, by 
the attractive and projectile Forces acting to- 
gether, 

M. It may defcribe very many certainly, 
If I throw a Stone perpendicularly up, it falls 

Vou, I, R back 
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Conference, back in the fame Line or Track. If I give 
“—~v——" it a {mall Inclination to one Side, it defcribes 
an high and narrow Arch: If I give it a little 
more Inclination, it will defcribe a lower, but 
wider Arch : andfoon. For I fee there is 
no End of this Variety, fo long as I can give 
it a different Inclination, and imprefs Force 
enough upon it, to make the Caft different. 

P. Where the Strength of your Arm fails, 
you may take into your Suppofition a Bomb, 
or Cannon-Ball, difcharged from a Piece of 
Ordnance ; or fomething as much above the 
Force of a Cannon-Ball, as that is above the — 
Force of a Stone thrown by your Arm ; or 
yet a Caufe ftill more powerful than that, @c. 

M. I fee where this muft end. The Dif- 
ference is only in more or /e/s, and the Reafon 
the fame, ’till we come to the Projection of 
a Planet by the Almighty Arm. 

P: ‘Not fo faft: We are not there” yet: 

What if you throw a Stone neither up- 
ward nor downward, but ftraight fA or 
in an horizontal Direétion ? 
- M. Only ene Side of the Arch will be de- 
fcribed ; from the middle Point, or Vertex, 
to wit, which divides between the two Sides 
of the Curve. 

-P. What becomes of the other Side of 
the Arch ? 


M, That 
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M. That I cannot indeed tell_——-But ahi ssi 


nferenc 

fay: There muft be fomething under this —\—~ 
Queftion. If one ftanding on a lower 
Ground where the Stone fell, thould fo throw 

it back, that it returned to the Point from 
which I firft projeGted it, with the fame 
Force, fo that it fell on a lower Place on the 

other Side of me; it would then defcribe 

both Sides of the Arch. Whence I fee, it 
defcribed but the Part of a Curve, the whole 

of which it muft have defcribed in proper 
Circumftances, 

P. Idare fay, Matho, you have fpoke bet= 
ter Senfe than you are aware of. 

M, It may be fo; but thew me how ? 

P, Without flaying to do that at prefent ; 
are not both Sides of this Curve, from the 
vertical Point, equal and fimilarly bent ? 

MM. Certainly, when in both Suppofitions 
the Stone moves from that Point with equal 
Force, though to oppofite Sides: It cannot 
perform the one half of its Courfe in one 
Path, and the other in another, 

P, Imagine now you projeéted the Stone 
with an Inclination below the horizontal Di- 
rection ; and tell me what mutt follow then? 

Mz. It would deferibe only a Piece of the Foot 
of the Arch; the wholeof which it would ftill 
defcribe backward, if returned with a proper 
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cot. = Ps. “It is fo ; the Curve would ftill be com- 

sv" pleted, z. e. it would ftill return upon itfelf, 
and be an entire Ellipfis, if it were not for 
fome Obftacle the Projectile meets with. 

M. That I do not fee, for any Projectile. 
of this Sort muft ftill meet with the Earth, 
which ftops its Motion. 

P. You will fee it gradually, by going on; 
and in the Interim you muft keep in Mind 
likewife thefe feveral Particulars, : 

M. I fhall not readily forget them, fince I 
fee the Reafons all along, | 


CXL. P. Suppofe now, as you did in a 
former Cafe, that the Earth were perforated 
from us to the Antipodes, and that a Stone 
were thrown perpendicularly upward from the 
‘Center, with fuch Force, as to reach 20 
Yards above the Surface on this ; I defire to 
know how it would move after that ? 

M,.. It muft fall back tothe Center in the 
fame. 2ath, or ftraight Line, as much asa 
Stone thrown perpendicularly upward by my 
Hand, falls back on its own Track. _ 

P,. Would it ftop at the Center? ; 

M. It could not; for having (agreeable to 
the Maxim we (aol; of) regained the Veloci- 
ty in defcending, which is loft in afcending ; 
that is, the Velocity it was firft projected 

5 | with ; 
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with; it would rife 20 Yards above the op- coins. 
pofite Surface, as neceffarily as it did on this —~—~ 
Side. And becaufe it could no more hang 
in the Air ¢here than here, it would fall back 
to the Center. again ;_ and rife to us again ; 
and (which is ftrange enough! ) it would, 
I fee, thus continue to move forward and 
backward for ever ; acquiring {till the fame 
Force and Velocity at the Center, by which 
it would rife to the fame Height here and there 
alternately. And ftill in equal Times; for 
the Space being the fame, and the Efficacy of 
the Caufe the fame in equal Diftances from 
the Center, the Effect would be the fame in 
every Refpect. 

P. All this is right enough. But imagine 
now that the Stone is thrown up, not from 
the Center, but from a Point off to one Side 
of it, and in a Direction parallel to the former, 
fo that it fhould ftill rife 20 Yards above the 
Surfaee ; and in that Cafe how would it 
move ? 

M. You fuppofe now the Perforation fo 
wide, that the Stone fhould have free Paflage 
all the Way? 

P. Ido. | 

M., It would then rife to the Surface, with 
a {mall Degree of Inclination towards the 
Perpendicular (becaufe now the projectile and 

Keg attractive 
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‘<v—~/ and croffing the Perpendicular at its Extremi- 
ty, or the 20 Yards Height, it would fall 
back again toa Point as far on the other Side 
the Center, as that Point was whence it was 
firft projected (for both Sides of its Path muft 
be equal, and fimilarly bent) defcribing a ve- 
ry high and narrow Arch indeed! This is 
the fame Cafe, differing only in more and lefs 
( as I faid) as when I throw a Stone with a 
{mall Degree of Inclination, to the fame 
Height, viz. of 20 Yards. And the two 
Curves fhould coincide about the Vertex, or 

- in that Part above the Surface, if the Stone 

_ projected from below came up to the Point 
whence mine began to move, with the fame 
Degree of Inclination. 

P. You fee then in this Cafe that your 
Stone defcribes but a Part of a Curve, the 
whole of which it would defcribe in proper 
Circumftances ? 

M,. I begin inTruth to fee ¢ a little into the 
whole Affair. 

P. But fhouldthe Stone, when it falls back 
to the Point you mentioned on the oppofite 
Side of the Center, reft there? 

M. \t could not; for (by Virtue of the 
Maxim full) faverniny the fame Force there, 
as when firft projected, and having a Ainilar 

I Di- 
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Direction, it fhould mount up to the oppofite 78, 
Surface, and defcribe the other End of the —~—~ 
arched Figure, or Oval, zhere; as neceffari- 
ly as it did the firft End of it bere. Ina 
Word, for whatever Reafon it defcribed the 
firft half of the Ellipfis to our Side, for the 
fame Reafon it would defcribe the other Half 
of it to the oppofite Side, or complete the 
whole Revolution. Nor could it ftop then, 
but having the firft Force ftill in that Point 
whence it was firft projected, and the firft 
Direction alfo, it mutt neceffarily go through 
a fecond Revolution, and a ¢hird, and fo on, 
without ceafing. 

P. You have gone round with the whole 
Revolution, Matho, fo accurately, that you 
have left nothing to my Correction, I was 
particularly pleafed to find you obferve fo op- 
portunely, that when the two Forces, the pro- 
jectileand attradive, act ever fo little in diffe- 
rent Directions, the Body could not move in 
a ftraight Line. 

M. As they conftantly urge the projected 
Body in new Directions, it muft inceflantly 
change Direction, or moveina Curve; though 
that Curve draws near to a ftraight Line; for 
I remembred that this was the Cafe where 
you faid, the Ellipfis approaches to a ftraight 

R 4 Line 
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Cont, Line on the one Extreme, as it may toa Cir- 


“~~ cle on the other. 

P. What are your Thoughts as to the Tzme 
-of this Revolution ? , 

M, Since the Body was projected with the 
Velocity to reach 20 Yards above the Surface, 
it muftcometo that Height in the fame’ Time 
as if it had been projeGted from the Center. 
For I faw from the Inftance of the Body pro- 

- jected from the moving Plane, that the Ef- 
fet of the one Force does not difturb the 
Effect of the other: The perpendicular Force 
raifes the Body to the fame Height, in the 
fame Time, as if the Plane did not move ; and 
the horizontal Force carries the Body the fame 
Length and in the fame Time, as if the Plane 
only moved; or as if there were no perpendi- 
cular Force. 

P. Tam glad you have got over this Diffi- 
culty, which was wont to give Beginners the 
greateft Trouble. But to return, If in any 
Point of this Ellipfis, the Stone were project- 
ed with the fame Direction and Velocity, 
which it had in that Point, when it perform- 
ed its firft Revolution, will it not in this 
Cafe defcribe the fame: individual Ellipfis 
fall ? a= 

M. Certainly: It is this that makes the Ne- 
ceflity of its revolving conftantly in the fame 

Ellipfis, 
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Ellipfis, and that without End; becaufe, to te". 
wit, it has the fame Velocity and Direction —~—™ 
in every individual Point, as it had there at 
firft. Or, the Velocity and Direction in any 
one Point is neceflarily connected with the 
Velocity and Dire€tion in every other Point 
throughout the whole Ellipfis. Hence the 
_* Projection may be made from any Point, if 
with the Direction and Force proper to that 

Point. ; 

 P. Let not this Reafoning flip out of your 
Mind again. 

M. I fhall endeavour to remember it.— 

P. Bat if the Stone were projected ata ftill 
ereater Diftance off to a Side from the Cen- 
ter, {till in a parallel Direction to the perpen- 
dicular Projection, and with a Force to. rife to 
the fame Height; What muft enfue? 

M. It muft defcribe a wider Ellipfis, but 
touching the former in the two Vertices; and 
the Time of the Revolution will be equal to 
that of the former. And the fame Reafon- 
ing ftill holds, though the Diftance of the 
Projection from the Center be fuppofed ftill 
greater and greater, the other Conditions 
remaining the fame. Thefe Ellipfes will all 
touch in the Vertices, their Times will ‘be 
equal, and the firft perpendicular Projeétion 
will be a common Diameter to them all. For 
| pees een aaa there 
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cough... there is no End, I fee, of the Variety of thefe 
~—y— Ellipfes, growing ftill wider and wider. ) 
P. You fee in this firft Cafe then, how 
poffible it is that a, Body may defcribe an ob- 
long or oval Figure, about a Center, by the 
Compofition of two Forces, an attractive and 

a projectile ? : 
M. I fee, Philon, from this endlefs Va- 
riety of them, that I cannot throw a Stone 
in any Direction, but it muft defcribe a Part 
of an Ellipfis, the whole of which it would — 
defcribe about the Center of the Earth (if 
that were pervious;) and I can hardly find 
Words to exprefs my Satisfaction and Surprife, 
to find that fo common and childifh an Expe- 
riment, as throwing a Stone out of one’s 
Hand, fhould fhew us the Truth of a Propo- 
fition, which founds at firft like an Impoffi- 
bility. But upon Refleftion, I fee it muft 
neceflarily be fo: It is this that makesa Stone, 
or any. Projectile deferibe fo regularly a Part 
of this Figure, ere, at the Antipodes, or in 
any Part round the Earth. In fhort, the 
Aétion of Falling, which you fo warmly re- 
commended to my Obfervation at our firft 
Interview, contains in itfelf the whole Myt{- 
tery of this Affair. The Body is-always ei- 
‘ther falling, or rifing by the Impetus it hath 
acquired. in‘ defcending, till that be fpent,; 
and 
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and then it is in the Circumftance of defcends ote... 


ing anew. ayn 


CXL}. P. Let us ftop here a little then, 
and look back: For it will not be amifs to 
obferve, that when the Stone is fuppofed to 
be projected perpendicularly upward from the 
Center, it muft perform its Courfe backward 
and forward, or run twice over the whole 
Diameter of the Earth, in an Hour and about 
25 Minutes. And a Revolution in any one 
of thofe Ellipfes, whether narrow or wide, 
will (as you rightly obferved) take up precife- 
ly the fame Time; till they become fo wide, 
that the laft of them coincides with a Circle 
at the Surface of the Earth. 

M. You fhewed me indeed a little before, 
that a Body muft revolve at the Surface of 
the Earth in that Time; or performs 17 
Revolutions in 24 Hours, that it may have 
a centrifugal Force equal to its Gravity. And 
now I fee the Connexion, with Refpect to 
the Equality of Time, all along through the 
intermediate Ellipfes, ’till we come to the 
perpendicular Projection through the Center. 

P. You have thus a right Notion of this 
Matter: But you will be ftill more furprifed 
when IJ tell you, that, if a Body were pro- 
jected from the Center but half Way up to 

the 
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conan the Surface, or a 4th Part only, or an 8th’ 

—y~— Part, or even but a Mile; it would ftill take 
up the fame Time (an Hour and 25 Minutes) 
to perform its Courfe forward and backward ; 
or to perform a Revolution in an Ellipfis, or 
Circle, defcribed on any of thefe different 
Heichts as a Diameter. 

M. Would a Body take as atic Time to 
rife and fall through a Projection of a Mile’s 
Height, as through one of 4000? Or to 
revolve in a Circle of 2 Miles Diameter, as in 
one of 8000 Miles Diameter? — 

P. Exaétly the fame Time, in this Cafe? 

M. Shew me, I pray you, how this 
could be? 

P. 1 thall endeavour to make you con- 
ceive it in fome Meafure, as it has Relation. 
to what we are going to fay. Firft you 
muft know, if a Body were placed within a 
hollow Sphere of attracting Matter, it would 
remain wherever it were placed, without mov- 
ing to any Side, For though it were placed 
nearer to one Side of this hollow Sphere than 
to the other, the Matter attracting it on the 
oppofite Side would be as the Square of its 
greater Diftance: So that the Attraction in- 
creafing as much on Account of the Matter, 
as it decreafed on Account of the Diftance, 
the Body would be in Equilibrio, wherever 

| IC 
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it were placed within the Sphere; or if it were 
fet a moving, it would move on equably, 
without Acceleration. 

M, ThisI think I have fome Notion of; 
for if the Body were placed exadtly in the 
Center, it could then move to no Side, being 
equally attracted to all Sides. And if it were 
removed from the Center, nearer to one Side, 
the Quantity of Matter it receded from, muft 
be greater than the Quantity of Matter it ap- 
proached to, and would therefore keep it in 
Sufpence. | 

P. Itis greater in the Proportion I menti- 
oned, which admits of an eafy Proof, if it 
were worth the while to leave what we are 
upon at prefent for the fake of that. 

M. You will thew me afterward where I 
may meet with this Proof; and in the mean 
Time pleafe to go on. | 

P. If a Body then were placed on the 
Surface of the Earth, it would be attracted. 
by all the Matter in the Globe: But if it were 
placed below the Surface (fuppofe a 1000 
Miles) it could not be attracted by the Matter 
above that Height (for a ro0o0 Miles Thick- 
nefs round about) more than if fo much of 
the Globe were taken quite away. 

M. Lunderftand: The Body is, as if it. 
were placed within a Cruft of 1000 Miles 
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Thicknefs, which could attract it no Way ; 


—v— or, it would only be affected by the Matter | 


below that Depth. 

P. And if it were 2000 Miles below the 
Surface, it could only be attracted by the re- 
maining Matter of the Globe, and by none . 
of the Matter within 2000 Miles of the Sur- 
face any. where round, 

_ M, This is but the fame Cafe: I fee were 
the Body placed within a Mile of the Cen- 
ter, it would only be attracted, as if the Globe 
were but a Mile in Radius, all the Matter 
above that urging itno Way. But what fol- 
Jows from all this? 

_ P. Wherefore in the Beruthdicatee De- 
{cent of the Stone, the attractive Force you 
fee is always as the Diftance between it and 
the Center, or as the Space to be gone over. 
When the Space is twice as great, the accele- 
rating Force is twice as great; when the Space 
is but a 4th Part, the Force is only a 4th 
Part. If the Space be but a Mile, or one 
40ooth Part, the Force will be exaly in 
that Proportion. 

M. 1 am impatient for your Conclufion 
from this. 

P. Whence, be the Space little or much, 
it muft always be run over in the fame 


“Time; for twice the Space will be run over 


} with 
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with twice the Celerity, in the fame Time Se , 
as half the Space with half the Celerity; or ——~\——s 
as a 4000th Part of the Space with a 4000th 
Part of the Celerity. 
’ M. Let me confider this in my own 


Way. 


CXLII. When the attracting Globes are 
of equal Denfity, the Gravity on their Sur- 
faces is as their Semi-diameters, or Diftances 
from the Centers: Wherefore the Gravity to 
the Center, at any Depth in the Earth, muft 
be as the Part of the Semi-diameter to be run 
over. Thus far is plain. I divide the 
whole Semi-diameter into a certain Number 
of Parts, and the half of it into the fame 
Number of Parts: Any Part in the firft Di- 
vifion will: be double any Part in the fecond 
Divifion ; becaufe the Whole is double the 
Whole, This likewife is plain. The At- 
traction at the Surface, in the beginning of the 
Motion of two falling Bodies, is double the 
Attration at half that Diftance: Wherefore 
a Part of the firft Divifion will be run over 
in the fame Time as a Part of the fecond Di- 
vifion, though the one Part be double the 
other. The upper Body has now double 
the Velocity of the under Body; it likewife 


receives a new Leu of Gravity: doubly 
ftronger 
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Confrence, Stronger than what the other receives: This will 


“—-y-—~ caufethe next Part in either Divifion to be run. 
over in the fame Time. It is fo every where : 
The upper Body has always double the Ve- 
locity of the under Body, and_ receives every 
where a doubly ftronger Impulfe to increafe: 
it in that Proportion. The Argument is 
the fame, if I had fuppofed the lower Body 
to have but a third Part of the Semi-diameter 
to run over; .the upper Body mutft in any Part 
of its Defcent have had triple the Velocity of 
the Jower, and every where have received a. _ 
triply ftronger Impulfe, to maintain the Ve- 

~ locity in that. Proportion —Now, Philon, I 
am fatisfied in this Particular with great Plea- 
fure. A Stone, when projected but a Mile 
up from the Center, muft take as much Time 
in returning to the Center ,again, as when 
projected four dioHland Miles up, or to the 
very Surface, 

P. This you have examined very minute- 
ly, You may likewife remember, when we 
were {peaking of the various Laws of Attrac- 
tion, which the Creator might have inftitut- 
ed in our Syftem, we mentioned that, where 
the centripetal Force, or Gravity, was fup- 
pofed to increafe as the Diftance from the 
Center of Attraction; and the. centrifugal 
Force, in order to lunes it, was allo to ‘be 
increafed as the Diftance. MI 
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M. I remember the Cafe diftinélly. peice 
~ ~. But in the prefent Cafe you fee the —w~— 
‘Attraction is encreafed as the Diftance of the 
Stone from the Center of the Earth : There- 
fore if it were to revolve about the Center of 
the Earth in Circles at different Diftances ; 
ex. gr. fo that the Radius of an exterior Cir+ 
cle fhould be twice the Radius of anznterior ; 
that it might have double the céntrifugal 
Force in the exterior Circle, to balance the 
double centripetal Force, it muft move with 
double the Celerity as in the interior Circle ; 
and therefore perform a Revolution precifely 
in the fame Time. 

M. Thefe were the very Conditions, and 
the Conclufion the Matter was brought 

: So that if this Law had obtained in the 

folae Syftem, all the Planets (the uttermoft 
Saturn, and the innermoft Mercury) mutt 
have revolved about the Sun in the fame Time 
exactly. 
_ PP. Hence therefore in the prefent Cafe, 
a Body would revolve about the Center of the 
Earth, in a Circle whofe Radius were a Mile, 
or an hundred Miles, or a thoufand Miles, &e., 
all in the fame Time. viz. an Hour and 25 
Minutes. 

M. This is extremely obliging, to fhew me 
thefe agreeable Speculations as we go along.— 
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Coimc, £. To bring what we have faid more 
‘Sve within the Reach of being applied to our pre- 
fent Purpofe, if we fuppofe that this were 
really the Law which obtained in the folar 
Sy ftem 

MM. ‘Pray interrogate me on this Head, to 
fee if I can give you proper An{wers. 

P. Withallmy Heart. If, this then were 
really the Law which obtained in the folar 
Syftem, and if two Planets revolved about 
the Sun, the one at 4 times-the Diftance of 
the ather, in what Papasan fhould their 
Celerities be ? 

M. ‘The Celerity of the exterior ought to 
be 4 times greater than the Celerity of the 
sntertor, to give it 4 times a greater centrifu- 
eal Force. 

P. But if it were oiled with more than 
4 times the Celerity of the ztertor, what — 
would enfue? ° 

M. It could not then move in a circular 
Orbit, but would mount higher and defcribe 
an Ellipfis about the Sun, equal Portions of 
which would lye to oppofite Sides of the Sun; 
jut as the Stone did about the Center of the 
Earth ; for the Law of Attraction is now by 
Suppofition, the fame in both Cafes. As the 
Sun is placed in the Center of this Ellipfis, 
the revolving Body would be neareft him 
; when 


Cofmotheoria Puerilis. 259 
when in the Extremity of the lefler Axis. otek. 
There it would move with the greatelt Ce- 
-Jerity, as the Stone did in moving by the 
Center of the Earth. In the Extremity of 
the greater Axis its Celerity would be leat 
of all, that the Areas defcribed in equal Times 
might be equal: For thus it was with the 
Stone when it came up.to.the Vertex of it 
Curve. 7 

P, What {if the Planet were projected 

from the fame Point with a {till greater Cele- 
rity? | 
MM. It would mount higher above the Sun, 
or defcribe a more oblong Ellipfis, which, 
as well as the former, would touch the cir- 
cular Orbit in the Point of Projection, and in 
the Point oppofite to that. And the fame 
Reafoning holds, if we fhould fuppofe it pro- 
jected fill with a greater Degree of Celerity, 
from the fame Point always: Nor is there 
any End of the Variety here, 
_ PB. But is there no,Hazard, if the Velo- 
city with which, the Body is projected be very 
great, of its flying out through the celeftial 
Spaces, without returning again .? 

MM. None at all: Let the Planet rife ever 
foshigh, it muft defcend towards the Sun 
again, and defcribe the other half of the F]- 
dipfis to, the oppofite Side ; fince by Suppofiti- 

92 on 
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on the centripetal Force becomes the ftronger, | 


“—-y~ed the greater the Diftance is. 


P. What would happen if the Projeétion 
were made from another Point exterior to the 
former, and with a greater Celerity than 


what would be fufficient to make the Planet 


revolve in a Circle at that Diftance ? - 

M, It would defcribe Ellipfes, ftill rifing 
higher, the greater the projectile Celerity 
were fuppofed to be: All which Ellipfes 
would have the Sun for their common Center. 
And this Argument is equally applicable to any 
Point we can name: Nor is there any End 
to the Variety of Nature, and Bounds of Pof- 
fibility, that is to the Extent of Omnipotence, 
which foon fwallows up the Imagination. 

P. But what do you fay as to the periodi- 


‘cal Times in all thefe infinite Ellipfes ? 


iM. ‘They would all be the fame to a Mi- 
nute. For-if- we fuppofe a Body to be pro- 
jeCted perpendicularly up from the Sun to dif- 
ferent Heights; fince (as was faid before, 
with Refpect to the Center of the Earth) the 


‘accelerating Forces are always as the Diftances 


to be run over; it muft always fall back.in 
equal Times, though one Diftance fhould be a 
million of Times greater than another, © And. 


this is likewife true if thefe Diftances be taken 


ie on the other os of the Sun, or the fe- 
veral 
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veral Lengths be made double. We have , T= 
alfo juft now feen that Planets revolving at all Ge 
poffible Diftances from the Sun mutt, on this 
Suppofition, perform their Periods in equal. 
Times. But a ftraight Line is the extreme 
Ellipfis on the decreafing Side, as a Circle 
1s On the increafing: And when the Time. 
in a ftraight Line, and a Circle on thatas a 
Diameter is the fame, it muft be the fame. 
intermediate Ellipfis, whether wide or narrow, 

P. You fee then it muft be as natural for 
a Planet on this Suppofition, to defcribe an 
elliptical Orbit about the Sun, as a circular 
one ? | | 

MM. I fee plainly the one is as natural as the: 
other ; which notwithftanding, without this 
DP eduidtion, I fhould have thought a ftrange 
Paradox. 


CXLUT. P. After this, we have little 
more to dothan to make the Tranfitions from 
one Law of Attraction to another : For if we 
next fuppofe that the AttraGtion is inverfely 
as the Squares of the Diftances from the Cen- 
ter of the Sun (which is the Law you know 
that really obtains) you will fee the Deviati- 
ons from the former Cafe to this, not at all 
unnatural, but fuch as in Reafon they ought 


to be. 
5 3 M, So 
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coetth MM. So far you fhewed me before, that 


t——— both the periodical Times and Celerities of 
7 Bodies revolving according to this Law are. 
different from what they were in the laft . 
Suppofition ; the Squares of the periodical 
Times being as the Cubes of the Diftances, 

and the Celerities inverfely as the Square Roots 

of the Diftances, It was thus that the zate- 

rior of our two Moons had twice the Cele- 

rity of the exferzor, which was at 4 Times 

the Diftance, and but the 8th Part of her 

_ periodical ‘Time. 

P. Thefe Proportions arofe from bringing 
the centrifugal Force into an Equilibrium 
with the centripetal, in the prefent Law of 
AttraGion : The Foundation of the next 
Difference will appear more obvious, which 
is this. A Planet in the former Cafe ftill re- 
turned toward the Sun again, though project- 
ed with a Velocity many Times greater than 
what was requifite to make it move ina cir- 
cular Orbit at that Diftance ; bécaufe it met 
with the greater Refiftance the higher it 
mounted. But. it muft be quite otherwife: 
here, where the Attraction decreafes, as the — 
Squares of the Diftances increafe. 

M. 1 am aware of this ; for the Body, — 
meeting with fach a hafty Decreafe of Refift- 
ance as it rifes, fy feels the greater F acility 

in 
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in-afeending ; and this muft neceffarily have . Th, 
a. very different Effe& from the Cafe where it —~—~ 
ftill found the greater Difficulty. In fuch, 
Circumftances, it is poffible, I conceive, if 
the Body were projected with a great Excefs 
of Velocity, above what would make it move 
in a circular Orbit at any afligned Diftance, 
that it fhould never turn down again, but 
move on towards the Region of the fixed Stars, 

P. This is fo poffible, Matho, that if it 
were thrown up but with twice the Celerity 
requifite to make it move in a Circle at the 
Point of Projection, it could never return to- 
wards the Sun, but run out through thofe 
Spaces endlefly. 

M. That makes the impreffing the pro- 
jectile Force in this Cafe an Affair of great 
- Delicacy! But what is the leaft Velocity, 
with which if a Body were projected, it could 
not defcend again towards the Sun ? 

P. If the Velocity with which a Body 
would defcribe a Circle at the Point of Pro- 
jection, be as unit, or 1, by a Velocity as 
1, 4142, &c. it fhould move in a Curve, 
which does not return upon itfelf, nor inclofe 
Space, but runs out ftill toa greater Diftance. 

M. Then a Velocity, lefs than once and a 
half the circular Velocity, would throw the 
Planet quite off through the ambient Space ? 

S 4. Polk 
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P. It would. But if a Velocity as 1, 


“—~—' 4142, would throw the Planet: quite with- 


out the Syftem, it muft return if projected 
with any lefs Velocity. 

MM. IJ fee it muft, fince the Velocity you 
name, is the leaft that could throw it quite 
off; however, at this Rate it may return 
from a prodigious Height ; for there is hardly: 
any fixing a Limit betwixt a boundlefs Space, 
and the next inferior: bounded Figure: So 
thata Planet might afcend, I think, to as 
great a Height according to this Law of At- 
traction as the former, aca fill return again : 
Only a much more {kilful and meafured Force 
of Projeétion is required dere than in the laft 
Cafe. 

P. You exprefs the Difference of the Cafes 
extremely well: ‘The attempering a {mall 
Force (comparatively fpeaking) has the fame 
Effect here as the Application of a vaft Force 
there. However let us fuppofe that a Body 
is projected with a Velocity a little greater 
than 1 only, or (that we may fpeak of fome- | 
thing definite,) with a Velocity as 1, 15; 
and fince a Velocity as 1 would cal the 
Planet revolve ina circular Orbit at that Di- 
{tance,a Velocityas 1, 15 muft carry it higher. 
And you wall conceive the whole Matter the 
more eafily perhaps, if you imagine that the 


Body 
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Body moves, as it were, in a Medium denfer .7er 
nearer the Sun, but which becomes always 
rarer, asthe Squares of the Diftances, to 
which the Body rifes, become greater. 

M. This indeed affifts me. The decreafe 
of Refiftance muft have the fame Effect upon 
the Motion of the Body, as a Medium grow- 
ing rarer in the fame Degree, though I other- 
wife fee the Strength of your Argument : 
The Body muft rife higher from the Point 
of Projection, or mount above the circular 
Orbit, becaufe its Velocity is greater than 1 ; 
and yet it cannot fly quite off, becaufe its Ve- 
locity islefsthan 1, 4142. 

P. Suppofe then, the Body being project- 
ed with a Velocity as 1, 15, that a Diame- 
ter to the circular Orbit is drawn from the 
Point of Projection, but produced indefinitely 
without that Orbit on the other Side; and 
then you will likewife fee, that the Body 
thus projected, muft come to crofs that Line 
at fome Height or other, on the oppofite Side 
of the Sun: Or, at leaft, you will fee fome 
Objection, which hinders you from affenting 
to this, | 

M. I rather fee the Neceffity why it muft 
be fo; for I have the whole Scheme diftin@ly 
in my Imagination, and what you fay fhews 
me half the Ellipfis is already formed.—— 

The 
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Cont, The projectile Direétion at firf€ was perpen= 
“—v~~ dicular tothis Diameter ; that is, the projec- 
tile and attracting Forces atted upon the 
Body at right Angles to each other: The 
Body, becaufe of its greater Velocity, began 
immediately to move without the circular 
Orbit: The two Forces aéted then’ obliquely 
upon it, which made it defcribe a Curve 
without the Circle: This Curve, fince the 
Body could not fly off finally, muft come to 
crofs the produced Diameter again, in the 
oppofite Vertex, to. wit; for the Diameter 
goes through the Center of the Sun: And 
thenthe Body has performed half its Revo- 
lution. This extended Diameter becomes the 
greater Axis of the Ellipfis: The Body was 
at the neareft Diftance tothe Sun in the Point 
of Projection; and is at the greateft- Diftance. 
from him now in the other Extremity of the 
Axis. All the Time therefore from the 
Point of Projection to this Point, the Body 
has moved gradually with lefs Velocity, that 
the dreas it defcribed in equal Times might be 
equal. Hence the projetile Force became more 
languid, as the Sun’s attractive Force. grew 
weaker. And thefe two Forces at now on 
the Body at right Angles again, in this remo- 
ter Vertex. 
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CXLIV. P. You have imagined the Cafe 
perfectly well, Matho, and according to Na- 
ture. The flower the Body moves, the at- 
tracting Force hath the more Time to act: 
Therefore it bends the Curve all along, ’till 
at length it acts again on the Body at right 
Angles to the projectile Direction, and by 
that Means hath more Efficacy. But how 
doth the Body move from that remoter Ver- 
tex 2 

M. Being now at its greateft Height, it 
begins to return ; and in defcending its Ve- 

locity muftbe accelerated in the fame Man- 
' ner as it was retarded in afcending, by the 
_ Maxim we fpoke of: For the Attraction to 
the central Body, which in its Rifing hindered 
it, now confpires with it, and is equally ftrong 
mm equal Diftances. Hence it muft defcribe 
the other half of the Ellipfis, fimilar and 
equal to the firft, and in equal Times. For 
in returning, it comes as it were into adenfer 
Medium, and feels a ftronger Retraction to 
the Center, and that inverfely as the Squares 
of the Diftances; fo that it cannot run out 
to an equal Height from the Sun on the other 

Side, as in the former Cafe; but returns to 
the Point from which it firft fet out, with 
the fame Velocity, and in the fame Direction. 

Whence 
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couenth. Whence it muft perform a /econd Revolution, 
—— and a third, and fo on without End, by the 
fame Neceffity as it performed the fir. 

P. You have prevented me here, Matho, 
in making one material Obfervation, which 
is, that whereas in the laft Cafe, equal Halves 
of the Ellipfis lay on oppofite Sides of the. 
Sun, here, on the contrary, the greater 
Half of the Ellipfis lyes on one. Side. 

_ MM. Tfaw it was impoffible that two fuch 
contrary Laws of Attraction fhould have the 
fame Effect. In the former Cafe the Attrac- 
tion was leaft of all when the Body was 
neareft the Center; therefore the Body paf- 
fed on almoft in the Direction of the projec- 
tile Force, as the Stone-did when moving in 
a narrow Ellipfis about the Center of the 
Earth. But bere the Attraction is ftrongeft 
of all, when the Body is neareft the Center : 
Therefore it cannot pafs on, as inthat Cafe, 
but muft have its Direction moft changed, or 
its Path moft bent and incurvated in this Part. 
From hence I fee the Truth of what you told 
me, That the Deviations in this Cafe from the 
former, are fuch asin Nature and Reafon they 
ought to be, With Refpect to this a 
Thought occurs tome, which I believe I can- . 
not well expre{s to you, as it is yet but raw 
and undigefted, 


P. The 


Co fmotheoria Puerilis. 


P. The T hought will come in View as 
you attempt to explain it. 
 M. If we fuppofe the Point of eceer 
~ to be the fame, and the Velocity with which 
the Body is projected to be the fame, in, both 
thefe different Laws of Attraction ; -we thall 
more clearly fee the Difference of the Effects, 
and the Tranjfition from the one Cafe to the 
other. 

P. I believe indeed we may ; goon there- 
fore to compare them. 

M. Suppofing then the Point of idjeetii 
on and Velocity the fame; in the laft Cafe, 
becaufe the Attraction is EEN: neareft the 
Sun, that is, at the Pomt of Projection, the 
- Body will move forward almoft in the fame 
Direction ; or, if we may borrow the Points 
of the Compafs, to denominate the Situation 
of the Ellipfis, it will lye from South to 
Worth, for Inftance ; and the circular Orbit, 
which the Planet would defcribe at that 
Diftance, will lye in the Middle of the 
Ellipfis ; the Sun being -in the common 
Center of both Curves. But in the pre- 
fent Cafe, becaufe. the attracting Force is 
ftrongeft atthe Point of Projection, where 
the Body is neareft the Sun, - the Curve will 
be moft bent there; and the Body inftead of 
going on in the Direction of the firft projec- 
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Conference, tile Impreffion, willbe ftrongly drawn about ; 

tv fo that this Ellipfis will lye crofs the other, or 
extend from Eafito Weft. The greater Axis 
of this Ellipfis will coincide with the thorter 
Axis of the former, but reach a great Way 
farther: For the Body here ‘will rife to a 
much greater Height, as having the fame 
projectile Velocity, and meeting with much 
lefs Refiftance. Whence the prefent Ellipfis 
‘will be much larger, and the fame circular 
Orbit at the Point of Projection, will lye in 
one End of it, touching it in the nearer Ver- 
tex : And the lower Focus of the Ellipfis, 
poffeffed by the Sun, will coincide with the 
Center of the Circle. 

P. You have already attained a great Com- | 
pafs of Thought in thefe Matters, Matho, 
when you can purfue fuch'a complicated Sup- 
pofition with fo much Juftnefs and Propriety. 
This familiarly explains to us how, in the pre- 
fent Cafe, the Ellipfis muft lye unequally to 
oppofite Sides of the Sun, and leaves no Room 
for farther Doubt. 

M. Yam fatisfied with this paylelf, Rea 
J underftand what I fay ; Which I confefs is 

not always the Cafe. 

P. To fpeak fo as to underftand one’s 
{elf is no common Advantage ; which we are 
not at all Times fufficiently aware of. But 
farther, : 

CXLYV. Since 
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CXLV. Since you fee the Neceflity that 
the Body inthis Cafe muft return to the 
Point whence it was firft projected, with the 
fame Velocity-and DireGtion which it had 


there at firft, and for that Reafon perform.a 


fecond Revolution, -and a third, €c.. in the 
fame Orbit ; you will likewife fee, if it were 
projected Scip any Point of the Elliplis with 
the fame Celerity and Direction, which it had 
in.that Point in the firft Revolution, that it 
muft_ revolve in-the fame individual’ Orbit ftill ? 

M. I {ee the Neceflity of-thisas much here 
as in the former Cafe ;. becaufe getting the 
fame -Celerity and ,Dire€tion in any Point is 
the fame Thing, as if the Body had been 
projected from the firft Point, or nearer Vertex 
of the Ellipfis, and fo come up-to that Point 
with the requifite Velocity and,Direction. In 
fhort, this is none of the Particulars in which 
the two Cafes. differ, 

P, In order to defcribe, or move.in this 
Ellipfis therefore, you fee -the Planet might 
have been projected with a great Variety of 
Celerities and Directions, according to the 
Point it was firft projected from? 

MM. 1 fee that in every Point from the 
nearer Vertex, whence wefuppofed the Pro- 
jection made, to the dzgher Vertex, the Cele- 

rity 
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coenth’ rity and Direction muft have been different. 
t—v— For in the lower Vertex the Celerity was 

ereateft, and the Direction of the projectile 
Force was at right Angles to that of the at- 
tracting Force: From that Point to the upper 
Vertex, the Velocity grew always lefs, and the 
Direction of the two Forces became more 
oblique, till the Attraction began to bend 
the Curve towards the other Extremity of the 
Axis. From this I fee it was the Conveniency 
of the Suppofition, and not Necefflity, that de- 
termined you to imagine the Projection made 
from the /ower Vertex. 

P. Moreover, becaufe the fmall triangular 
Spaces, or Areas, defcribed in equal Times, 
muft be equal, you will conceive that the Ce- 
lerity of the revolving Body muft always be 
inverfely as its Diftance from the central or 
attracting Body? 

M. I conceive this eafily; for equal Tri- | 
angles have their Cafes inverfely as their Als 
titudes ? 

P. You likewife remember, when the re- 
volving Body is at the Extremity of the /effer © 
Axis, itisin the middle Diftance between the 
sreateft and the leaft ? | 

M. I remember it; and that this middle 
Diftance is equal to half the greater Axis. 


P. The 
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- P. The Body therefore at that Difance ee 
will have a mean Velocity between the great- —~—4 
eft and the leaft? 

M.. Wt mutt ; for fince the Veldcity decrea~ 
fes as the Diftance: is increafed, when the Di- 
flarice is half incteafed from the leaft to the 
steateft, the Velocity will be half decreafed 
. from the greateft to the leaft. - | 

P. You exprefs it very well.- But fince 
the Velocity at the lower Vertex is greater 
than the Velocity in a Circle at that Diftance 
from the Focus, and the Velocity in the 
upper Vertex is \efs than the Velocity in a 
Circle at that Diftance, the mean Velocity 
will. be equal to the citedlar Velocity at the 
middle Diftance ? 

M. So it feems ; for in pafling from a 
Velocity greater eed! the circular, toa Velo= 
city that is lefs, the Body at the middle Di- 
ftance muft move with a Velocity equal to 
the circular Velocity at that Diftance. 

P. Since then the Velocity at this Point 
is equal to the Velocity of a Body moving in 
a Circle at that Diftance, and. fince the De= 
fcription of Areas is equable to both in thé 
Ellipfis and Circle, the whole Elliptical Aréd 
will be run over by a Kay pafling from the 
Body to the Focus, in the fame Time as the 
whole Area of a Circle, whofe Radius is 
b Vox, II. — equal 
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equal to the mean Diftance from the Focus. 

M. I conceive it. The fmall triangular 
Area defcribed in the Ellipfis, while the Velo- 
city is equal to the Velocity in a Circle at that 
Diftance, bears fuch Proportion to the whole 
Elliptical Area, as the {mall triangular Area, 


- defcribed in a Circle in the fame Time, bears 


to the whole circular Area : And fince thefe 
like Parts are defcribed in equal Times, the 
whole Areas on each Side muft be defcribed 
in equal Times. 

P, Therefore the periodical ‘Times x a 
Body revolving in Ellipfis, and in a Circle at 
the middle Diftance, that is, on half the 
greater Axis as a Radius, mutt be equal, or 
the fame? 

» M. I fee with much: Pleafure it mutt be 
fo. 


Ff. Laftly, from all this you will now 
obferve, that when the Projection is made 
with a Velocity greater than 1, and lefs than 
I, 4142, Ge. itis as neceflary that the Bo- 
dy fhould revolve about the Sun in fuch an 
elliptical Orbit, lying unequally to oppofite 
Sides of the Sun ; as that it fhould revolve 
about him in a circular Orbit, when the Ve- 
locity is as 1, and the Direction of the pro- 
jectile Force at right Angles to the Direction 
of the attractive Force ? | 
| M. I 
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M. I fee plainly the one Cafe is jut as Ces 
natural as the other, and follows as neceffa- eae ged 
tily from the different F orce, or Direction, 
in the firft ProjeG@tion. All that is thought 
unnatural in this Cafe difappears, when the 
Confequences of thefe different Conditions 
are rightly attended to. : 

P. This is all then you wanted to noe 
and I fuppofe by this Time you will lous 
that we have {pent more Time and Words 
upon it, than the Matter was worth - peice | 
told you from the Beginning it would be. . 


~CXLVI. M. Pardon me, Pilon, I cannot 
allow any fuch.thing.-We. have not yet dif- 
courfed an Hour upon the Subjeét, and now J 
fee the Reafons of what before I thought an in- 
explicable Myftery ; befides many entertain- 
ing Speculations which you have acqainted 
me with by the way. I have -not thought 
the Time long. Or would you have had 
me, for the Gree of not converfing an Hour 
with you, to. remain ignorant of te things, 
perhaps for all my Life. Ifever I come to 
apply: more clofely to fuch Matters, I hope 
I fhall conceive them more feadily, rat having 

feen the natural Reafons of Things beforehand : 
But if fome unforefeen ABcigant fhould hin- 
der my applying to them hereafter (which 
ese i hope 
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Conference. hope and wifh may not happen) I fhall not 

“-v-—~ at leaft, from an Hour thus fpent, be quite 
ignorant of them. And why do you make 
fuch Hafte ? This is the laft time Iam to 
give you any Trouble. 

P, I know of little more that can be faid. 
You will eafily collect by yourfelf, that there 
is no End of the Variety of Ellipfes, which - 
may be defcribed according to this Law of 
Attraction, more than of thofe on the former 
Suppofition : And there isa prodigious Diffe- 
rence alfo in the Degrees of their Eccentri- 
city. | | 

M. I faw before, that at whatever Di- 
{tance ‘we imagine a circular Orbit about the — 
Sun, a Body might be fo projected from any 
Point of it quite round, as to defcribe an Ellip- 
fis, which fhould ftill rife to the oppofite Side, 
and whofe Plane fhould be the fame with 
that of the circular Orbit ; and that this Va- 
riety might be multiplied, as we fuppofed the _ 
circular Orbits to lie in different Planes: But — 
T do not yet fully conceive what you mean 
by different Degrees of Eccentricity, 

P. The Eccentricity, you know, is the 
Diftance of either Focus from the Center ; 
and you will eafily conceive that the Focz 
may be ftill more and more diftant from the — 
Center, either when the middle Diftance is 

Relies eal Nar enlarged, ~ 
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enlarged, and the Ellipfis becomes greater, , Tenth 
or when the middle Diftance remains the —\—~# 
fame, and the Ellipfis is of the fame Length, 
but varies in Breadth. In the firft of thefe 
Suppofitions there muft be an inconceivable 
Variety, as we have already feen: For if the 
Velocity as 1, 4142 would carry off the Bo- 
dy toan infinite Diftance, by any lefs Velo- 
city than that, the Orbit muft return upon 
itfelf, and inclofe Space, or make a bounded 
Figure. Hence the Velocity next lefs than 
that which would throw the Body quite off, 
muft bring it back from an immenfe Height. 
This you yourfelf expreffed very fignificantly 
before, when you faid, There was hardly any 
jixing a Limit between a boundlefs Space, and 
the next inferior bounded Figure. And ac- 
cordingly, fome Bodies, which thus revolve 
about the Sun, are fuppofed to take not many 
fewer than fix hundred Years to perform their 
Circuit. 

M. This is aftonifhing ! Such a Body muft 
rife to an incredible Height, and have made 
but few Vifits down to the Center of the 
Syftem fince the World began! 

P. Between this greateft Height, and the 
leaft (the ower Vertex of the fame Ellipfis, 
for Inftance) where a Planet might revolve 
about the Sun in not many Days, there muft 

T3 be 
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Conk... be a vaft Difference, and Room for many 


——v~— intermediate Orbits. 

M. What muft become of fuch a Body, 
if it fhould fly off? 

P. Who can anfwer fuch a Queftion as 
this, Matho? It could not fly quite off by 
Chance, nor be without Defign, if it did: 
But it is needlefs to fpend Time in Things 
we know fo little about. 

MM. Pleafe then to tell me sili you mean 
by the other fort of Eccentricity, where the 
middle Diftance remains the fame? | 

P. It ferves rather to aequaint you with 
the periodical Times of Bodies revolving in 
thofe eccentrick Orbits, than that it. really 
obtains in Nature. » 

M. It would give me this ereater Pleafure 
to know a little about it on that very Account; 
though you have told me fomething already 
concerning their periodical Times, It is often 
neceflary, I find, to fuppofe Conditions which 
do not obtain, that we may the more readily 
conceive what is real: Thus your fhewing 
me on what Conditions a Body might defcribe 
an elliptick Orbit, about another in the Cen- 
ter of the Ellipfis, made me more eafily un- 
derftand how it might defcribe an Ellipfis 
about another in the Focus. And without 
that Help, I don’t know whether you could 
have beat it into my head. 


P. Since 


& 
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P. Since the Ellipfisis defcribed about two ,, T= 


Points, as the Circle is about one ; the greater ——a 
Axis remaining the fame, you may conceive 
thefe two Points (or the two Focz) to recede 
from each other, nearer the Extremities of thzs 
Axis, till they co-incide with thefe Extre- 
mities, and the Ellipfis becomesa /frazght Line 
on the one Hand; or to draw nearer one 
another, ’till they both co-incide with the 
Center, and the Ellipfis becomes a Circle on 
the other. 

M. ThisI conceive without any Difficul- 
ty ; becaufe, as I told you, we have tried to 
draw the Figure all manner of ways; but 
how does it fhew the periodical Times of 
Bodies revolving in fuch eccentrical Orbits? 


CXLVII. P. You faw before that the 
periodical Time of a Body revolving in an . 
Ellipfis, and in a Circle on the greater Semi- 
Axis, or middle Diftance, as a Radius, is 
the fame. Since therefore the middle Di- 
ftance remains here-unchanged, becaufe the 
greater Axis is ftill the fame, the periodical 
Times in the Circle, or extreme Ellipfis on 
the one Side, in all the zxtermediate Ellipfes, 
and in the perpendicular Aicent and Defcent 
through the frrazght Line, which is the ex- 
treme Ellipfis on the other Side, will ftill be 
equal among themfelves. 

1 aay M. This 
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Contre, 24. This is curious and entertaining. And 


tv I fee the Reafons we concluded from before, 
are {till applicable, let the Ellipfis become 
as narrow as we canimagineit, till it at laft » 
really become a fraight Line. 

P. Now fince the Squares of the Times 
are.as the Cubes of the Diftances, when the 
Bodies revolve in Circles ; and fince the Times 
in Elipfes, and in Circles on their greater 
Semi-Axes as Radii, are equal ; the Squares 
of the periodical Times will be as the Cubes 
of the middle Diftances, as much when the 
Bodies revolve in Ellipfes, as when they re- 
volve in Circles, in which the middle Di- 
ftance only remains, andthe Eccentricity dif- 
appears, 

M. This Regularity and Avieamcnens is 
wonderfully remarkable: But what I moft 
admire is the Times of the perpendicular 

_ Afcent and Defcent. In the laft Cafe, the 
perpendicular Projections, to what Height 
foever they rofe, were fill gone through in 
the fame Time ; becaufe the Revolutions in 
all Circles, how unequal foever, were ftill 
performed in the fame Time. And here the 

. Times of perpendicular ProjeGtions obferve 
the fame Proportion with refpeét to their 
Heights, ag the Times in circular Revolutions 
do with refpect to their Diftances, 

| oi P, You 
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Tenth 


P. You lay Things fo welltogether in your ¢.nfvence, 
Reflections, Matho, that you often help both ~~—~ 
yourfelf and me to right Views of them. It 
js certain, Harmony and Proportion run 
through all the Works and Laws of Na- 
ture. 

M. If therefore two Bodies were thrown 
perpendicularly up from the Sun, the fecond | 
4 times higher, for Inftance, than the firft; 
the Time of its rifing and falling back, would 
be to the Time of the Afcent and Defcent 
of the other, as 8 tor, that the Square of 
the Time 8 might be as the Cube of its Di- 
ftance 4. 

P. You are perfedily right. 

M., By this Method, I prefume, we might 
find out in what Time the Planets would fall 
from their prefent Heights, down to the 
Center of the Syftem, if their Motions were 
ftopt ; of which J remember you fpoke be- 
fore. 

P. Very eafily. The Time any Planet 
would take to fall down to the Sun, if its 
projectile Force ceafed, would be ‘half the 
Time it would take to revolve at half its pre- 
fent Diftance : Or the Time of both its rifing 
and falling would be equal toa whole Revo- 
lution in a Circle at half the prefent Diftance, 


M, Give 
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M. Give me Time to think of this; for 
cy T fhould have imagined, inftead of falta in 
half the Time ae a Revolittien at half the 
prefent Diftance, it muft have taken a 4th 
Part of the Time in which it performs a’ 
Revolution at prefent, at the whole Diftance. 
P. Confider then which of the two it 
muft be. 
M. If the Planet revolved at half the Dia 
ftance, and if the Focz receded from the Cen- 
ter to the Extremities of the Axis, the Ellip- 
fis would become extreme, or degenerate into 
a ftraight Line ; and the Times both of re- 
volving in the Ellipfis, and of rifing and fall- 
ing through the ftraight Line would be equal ; 
for the middle Diftance, or greater Semi-Axis 
remains the fame: Their Halves therefore, 
or the Time of the perpendicular Defcent in 
the ftraight Line, and revolving in the Semi-- 
Ellipfis, or Semi-Circle, at the middle Di- 
ftance, would be the fame.—I fee it mutt be 
fo.—To fuppofe the Time of the perpendi- 
cular Defcent to be the fame as the 4th Part 
of the Time of a Revolution in a Circle at the 
whole Diftance, is to fuppofe that the Ellipfis 
degenerates into a ftraight Line, and yet that 
the Foc: ftill keep together in the Center; 
which is inconfiftent : Or it is to fuppofe the 
Elhipfis, when contracted into a ftraight Line, 
{o 
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to have the Sun, not in the wnder Focus, or é 


Extremity of the Line, but in the Center, or 
Middle of it. 

P. You correé&t your Miftake very ingeni- 
oufly. 

M. More depends, I perceive, on your 
Way of conceiving the Eccentricity to become 
extreme, than I was at firft aware of. 

P, You faw from your own Defcription 
of the Figure, that the only Way to make it 
narrower was by widening the Diftance be- 

tween the two Pins, or Foci, ’till they could 
get no farther afunder for the Length of the 
Cord or String. 

M, It was fo. In order then to try 
this Calculation by myfelf, I firft find out the 
periodical Time of the Planet at half the Di- 
{tance, by the Proportion between the Squares 
of the Times and Cubes of the Diftances ; 
and Half of that will be the Time of its fall- 
ing directly down to the Sun, from its prefent 
Diftance ? 

P. Or the Whole of it will be the Time 
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both of the Afcent and Defcent through that | 


Height. Now, to conclude, Marho; from 
all this you will fee, though the Earth and 
the reft of the Planets revolve about the Sun 
in. Orbits fomewhat eccentrical, this no way 
difturbs the Proportion between their periodi- 

cal 
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convene, Cal Times and the Cubes of their middle Di- 

sw ftances. The Earth is farther from the Sun 
in the Summer, than in the Winter : For - 
from the vernal Equinox to the autumnal, is 
about 8 Days longer, than from the evtum- 
nal to the vernal, becaufe the greater half of 
the Eliipfis is then to he run over ; and about 
the Summer Solftice the Sun’s Diameter ap- 
pears fomewhat lefs, he being then farther 
diftant from us: And for all that we are not 
otherwife fenfible of this, with refpe& to 
Light or Heat: Our Heat particularly holds 
no Proportion with the Sun’s Diftance. 

M. 1 am as glad now to know thefe 
Things, as I was before afraid, left they 
might have difiurbed what I already knew. 
From hence I perceive that it is manifeftly a 
Work of Contrivance and Defign, that the 
Planets fhould revolve in Orbits fo nearly cir- 
cular, The Circle is but one of the innume- 
rable Kinds of Ellipfes: And it is perfectly 
wonderful that fo many Bodies fhould be de- 
termined to this particular Species, when it 
was as natural and eafy to ee in any one 
of ten thoufand others. 


CXLVIII. But you feem to infinuate that 
there are different Bodies, which revolve about 
the Sun in thofe eccentrical Orbits, and afcend 
toa vaft Diftance from him. RB, “Thote 
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P, Thofe Bodies are indeed reckoned to ..7@% 
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be confiderably more numerous than the Pla- == 
nets themfelves, either primary or fecondary ; 
and are now allowed to belong equably to our 
folar Syftem. They revolve, you fee, by 
the fame Forces imprefied, and obferve the 
fame Proportions in their Motions, as the 
Planets do. Some of their Periods feem al- 
ready to be determined with a good Degree 
of Probability : But more of them are ftilt 
uficertain. This is a Subjet for the Indu~ 
firy of future Ages. Thofe Comets (for fo they 
are called) do not move according to the 
Order of the Signs, or from We to Eaft, 
as the Planets do; but often ditetly contrary: 
Nor do they avulde in the fame Plane with 
the Planets, nor in the fame common Plane 
among themfelves ; but move through the 
~ Syftenr all manner of’ ways: For this depends 
on their firft tle} Confequently their 
Aphelia, or the remoteft Part of their Orbits, . 
lye indifferently to all Parts of the Heavens. 
They all rife above the Orbit of Saturn ; but 
fore of them mount to a prodigious Height 
between that and’the fixed Stars. Thus that 
Comet, whofe periodical Time is reckoned to 
be 575 Yeats, rifes to about 14 times ps 
Dittance of Saturn from the Sun; which is 
an amazing Height, ifwe chai?! it in felt 
and 
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and not as itis expreffed in this fmall Number. 

M. How is this found out? | : 

P. Having the periodical Time and Di- 
ftance of Saturn (or of any of the Planets) 
and the periodical Time of this Body, by the 
Proportion we have fo often mentioned, be- 
tween the Squares of the Times and Cubes of. 
the Diftances, you may eafily find out its 
middle Diftance, or half the larger Axis of its 


Orbit. 


M. Iremember it : We thus find out the 
Diftance proportional to any Time, or the 
Time proportional to any Diftance. And. 
this at laft difcovers to me the Meaning of. 
the Particulars concerning which I afked you. 
in the Beginning of our laft Conference. The 
Upward and Downward with refpect to the 
Sun, I fee, or his Attraction, reaches far 
above the Orb of Saturn; fince it extends to 
a Diftance 14 times wider than the whole 
Planetary Syftem. O! were it allowed us 
to find out what pafies there! 

P,. Your With is prepofterous at prefent. 
The Knowledge of fome Things is as wifely 
denied us, as the Knowledge of others is in- 
dulged to us. 

M. Well.——It alfo now appears wifely 
difpofed, that all the Planets fhould move in, 
or nearly in the fame Plane ; fince other Bo- 
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dies were to roam through the Syftem all , Test 
manner of ways: For thus, I fuppofe, their —~—# 
interfering, or dafhing againft each other is 
prevented, er we 

P, It is certain, Matho, fince God pre- 
fides over all Nature, that nothing can be 
ordered as it is, without a wife Defign. The 
difmal Cataftrophe you mention is wifely pre- 
vented and perhaps by this Means. To fup- 
pofe that fuch fatal Shocks in. Nature may 
cafually happen, or that the Planets may be 
liable to Decays and Dilapidations,. is not, in 
my Opinion, right Philofophy ; but looks as 
if we imagined Matter were governed by a 
blind power. 9 | 

M..1come entirely into your Sentiments 
on this Head: But pray what is the Ufe and 
Defign, of thofe wonderful Bodies, which 
move thus through the Syftem, in a Manner 
peculiar to themfelves ? Are they habitable ? 
Why approach they. fo near the Sun? and 
then run out to fuch an unmeafurable Di- 
{tance from him? Can there be-fuch Bodies 
in other. Syftems ?, Or is ours fingular ? 

P. You touch upon another fignal Inftance, 
where we ought humbly to adore and_ reve- 
rence a Knowledge fuperior to our own, even 
in thofe Things, the Ufe of which we are 
guite ignorant of. 
Wort M. And 
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Catt. MM. And for all that I have heard Comets. 
t—y—— fpoke of in Converfation, with a certain 

Dread and Horror: ; 

P. That is the Thing :, They rarely vifit 
us, or rather the grofs of Mankind rarely 
obferve them ; therefore their Appearance 
has been thought ominous. Formerly they 
were imagined to forebode fome great Dif- 
after, or general Calamity to the Inhabitants 
of the Earth: And lately they have been 
thought to be defigned for bringing about great 
and fatal Changes to the Earth itfelf, by De- 
luges and Conflagrations. And certainly, 
when beheld through the Telefcope, they 
make a frightful Appearance, with long 
blazing Tails, and fomething like fiery Hair 
‘about theWucleus, or Star itfelf. Others think 
they ferve to recruit the Expenfe of the Sun 
and Planets, which without fuch Reparations 
muft wafte and become at laft ufelefs. Others 
think this Expedient forced and unnatural, 
that a greater Number of Bodies fhould only 
ferve to repair the Decays of a {maller. And 
in Truth, all thefe Conjectures fhew rather 
that natural Impatience, which is planted: in 
the Mind of Man, of being ignorant, than 
the Ability, to find out the true Reafons of 
Things, ¢ 


M. How 
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M. How various and wonderful are the, Tenth 
Works of God ! This is a new and tremendous Ha—J 
Scene! It isnot indeed without Reafon that 
you fay, we ought to adore and reverence a 
Knowledge fuperior to our own, even in 
thofe Things whofe Ufe and Nature we can- 
not fo much as guefs at. How dreadful is: 
the Power of that A/mighty Arm, which fo 
projects thefe unknown Bodies that they pafs 
without the Limits of our World ; with 
fuch meafured Force, that they return from 
thence, inftead of flying off to other Regions 
of the Univerfe ; with fuch Dire@ion 
and Skill, that they donot dafh againft the 
Planets, and bear down the habitable Globes 
of our Syftem! How far are we from the 
full Knowledge of Things! Or can our De- 
fires of Knowledgeever be fatisfied? Why 
are they fo {trong and natural, if the fatisfying 
of them be impoffible >You fay they are 
prepofterous at prefent: When will they be 
proper? after we are dead? You own 
there ts a natural Impatience planted in the 
Soul of Man, | 

P, The Sentiments of Reverence, Matho, 
which the Subjeét we fpeak of excites in 
you, feem to mejuft, and becoming ; though - 
your Expoftulations are fomewhat warm. But 
are you not afraid left they expofe sie to the 
Raillery of your Equals? 

NOt TTS U M.. Why 


250. 
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M. .Why fhould they expofe me ? 
P. Thofe, whom Birth and Fortune have 


-raifed above the inferior Crowd, laugh at: 


thefe Things. 
_ M. What is it then they are ferious about ? 
_ P. Hounds, Horfes, Drefs, Diverfions ; 
and in Time, Se ee Gaming, &c. &c. 
a VL Land I have no Turn for thefe great 
Exploits, and muft be content with a lefs 
Share of Reputation than they afford.—— 
But with Refpect to the Subject we are {peak- 
ing of, could you bear the Importunity of 
two or three Queftions, for my Satisfac- . 
tion, before I take my Leave of you? ) 
_ P.. Much more eafily, I am afraid, than 
T could anfwer them. 


_CXLIX. M. Inthe firft Place then, as 
preparatory to what I want to know, tell me 
wherein a material Syftem aids and affitts the 
Soul to know and underftand ? 

_P. Inftead of two or three Queftions, you 
feem to begina new and laborious Subject, 
which we have not now Time to difcourfe. 
upon at due Length. | | 

M, Do not fear; I fhall bring my Que- 3 
flions within a narrow Compafs. 

P. You have Principles whereby you may 
fatisfy yourfelf in this al if you call to 

2 Mind 
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Mind what we faid before, concerning the , tah. 
fluggith and inactive Nature of Matter. A ma-~- @~w— 
terial Sy{tem is made confiftent with a Degree 
of Life and Activity, by a wonderful Inftance 
of Divine Power; but can no Way beftow 
Life or Activity, or any Degree of them, 
upon the Soul. When we examined Matter 
in all Views, we found it utterly incapable of 
ever becoming a felf-moving Subftance, even 
‘by any Power. To afk if the Deity could 
make it fuch, was to afk if he could perform 
a Contradiction. Such a Thing is not the 
Object of any Power. It is joining together 
inconfiftent Ideas inthe Brain of Man 3 OL 
rather joining together Words in his Lan- 
guage, which exprefs inconfiftent Ideas; 
Such Ideas cannot be joined. Hence Mat- 
ter is a refifting impeding Subfiance, as it is 
a folid extended Subftance. Confider how 
deep thefe Things go, We know 
not, nor can we name a greater Abfur- 
‘dity, than that Union to a dead and tor- 
pid Subftance fhould give the Soul Life 
and Power, or any Degree of them; or that 
Separation fhould again deprive it of thefe. 
“The Soul therefore muit be percipient and 
active in its own Nature, independent of 
Matter——-Examine in your own Mind, if 
‘this be faying any more, than that a hving 

| F | U 2 Being . 
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counnth .. Being cannot owe its Lifeto Inertia and Dead- 


eva 26/5. 

M. It is fatisfaftory enough, 

P. Farther, Matho; Matter, when bef 
difpofed, muft limit the Power and Activity 
of the Soul: And when difordered or indif- 
pofed, may quite obftruct or impede its 
Operations; but can in no Manner aid, or 
affijt its Power and Energy, otherwife than 
by confining and determining them to one 
Manner of Exertion. Hence the Soul, when 
feparated from Matter, muft be freed from 
Indifpofition, and have the Confinement taken 
off from its natural Activity. 

MM. That is delightful ! 

P. And certain alfo; fince the Sou/ is a 

living Being, and the material Frame a dead 
- Subftance, liable to Diforder. Such a Frame, 
at beft, can do no more than be inftrumental 
in a limited Degree; and when the Parts of 
it are difordered, the living Being languifhes 
ftill under greater Confinement. From hence 
proceed thofe many equivocal, Appearances, 
which we underftand fo ill, and reafon fo 
falfely upon. The Soul fuffers from the Uni- 
on, and has the Diforders of the Frame im- 
puted to it; while Matter is exalted above 
itfelf, in being made inftrumental to the Ac- 
tivity of the Soul. Upon this Account we 
7 2 a{cribe 
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afcribe the Life of the Soul to nothing fo Q7ot.. 


much as to Matter, or rather to nothing but —~—~ 
Matter; and every Shock of the material 
Syftem alarms us. They who feek a Name 
from Paradox and Novelty, take the Advan- 
tage of our ignorant Conceffions, fortify our 
Fears, inftead of unravelling the Subjeé, 
and triumph in the univerfal Lofs of Being, 
which they threaten to Mankind. Whereas, 
would we diftinguith carefully in our Rea- 
fonings, between two fuch oppofite Natures, 
it would be eafy to difappoint them. For, as 
IT faid, the great Inftance of Almighty Power 
is, that the Soul lives and perceives in Con- 
junction with Matter, and not that it fhould 
live, perceive and act, when feparated from 
that, What we fee fhould remove our Doubt ; 
the great Difficulty is already performed : 
Every Act and Perception of the Soul, ina 
State of Union, is a firm and certain Proof, 
though but a faint Specimen, of the active and 
percipient Nature of the Soul, when exifting 
by itfelf, and freed from the Limitation of a 
dead Subftance. In fhort, confider Matter as 
it isin all the Univerfe befide, as it is in a 
Stone, as itis in the Herb of the Field ; the 
fame it is in the Body of Man, the wonder- 
ful Workmanthip only excepted. 


U3 M, You 
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MM. You have faid enough, Philon; I: 


tv call to Mind all the Particulars you fhewed - 


me at large before, concerning the inert Na- 
ture of Matter. Its very Sluggifhnefs and 
Paflivity fuppofes the Power of the Deity. 
conftantly exerted in every Effect it is thought 
to perform. So little can it impart Life and 
Adtivity to any other Thing! Iam much 
pleafed in this refpect, that we confidered the 
Nature of Matter fo narrowly, and on all Sides. 
My Conviction was then, and is ftill with- 
out any remaining Scruple.. And now I fee, 
that every Conclufion we then made was an 
Argument for the felf-fufficient Nature of the 
Soul ; in Oppofition, I mean, to its fubfift- 
ing by the Help of Matter, or owing any 
Perfection to, or borrowing Power from that. 
dead Subftance. One Thing more with 
Refpe@ to this, which you may anfwer in 
two Words, and I have done. What do you 
mean by thofe who feek a Name from Para- 
dox and Novelty ? ; 

P, In two Words, the Mortality of the 
Soul is but an upftart Rauch when compar- 
ed with the Knowledge of its immortal ‘and 
unperifhing Nature, which is as ancient in 
the World, as the Creation of the very firft 
Man : Nor was-it called in Queftion for >a 
long Series of Ages (I m vight tell you near the 

: 7 NOY 
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very Olympiad), when Men began to affect ,te0t" 
a new Reputation of Learning, from main- “~~ 
taining what was never heardof before. Then 
at length the Exiftence of the Deity and Im- 
mortality of the Soul began to be difputed. 

M. You mean that thefe two Truths were 
immediately revealed by the Creator himfelf 
to the firftt Man ? 

P, Ido; and this is as certain as any 

‘Truth in Philofophy. 
_ MM. Tremember fomething you ‘curforily 
hinted concerning the Creation, in our patt 
Dyfcourfe.- But might not thet Notions 
shave been again forgot, or fallen into Obli- 
vion ? 

P. They never could be fortes by fuch 
‘a dependent Creature as Man. They might 
an Length of Time be difguifed by idle Pe 
bles, or human Inventions .fuperadded, (as 
indeed happened), “but it is impoffible they 
could ever. wear into Difufe, or be loft’; 
there are fo frequent and fo many Occafions 
to call them to Mind, in Life, andin Death. — 
The Indefeafiblenefs of thefe.two Principles 
is owned, or rather clearly proved, by fome 
_ Authors, who notwithftanding contend that 
‘there are whole Nations of original Atheifts, 
withoutany Notion of, or Name for @ Supreme 
Being : So that you may eafily allaw, it can- 
hot be denied, U4 M1 
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Conference, 4. I begin to fee the Reafons why fuch 
“-"v~— Notions, once broached in the World, muft 
be conveyed down to all Pofterity. But then 
if it be certain that they were revealed to the 
 firft Man, it is hard to conceive that there 
fhould be any where a Nation of Atheifts : 
For all Men muft have defcended from him, 
and thefe Notions have been propagated toge- 

ther with the Species. 

P. You have Reafon foto fay. Atheifm 
and Irreligion is not the Vice of Ignorance, 
but of mifapplied Knowledge. * And that 
there fhould be whole Nations of original 
Atheifts is contrary to the Reafon and Nature 
of Things; unlefs we will fuppofe that 
Men at firft grew out of the Ground, in dif- 
ferent Parts of the Earth, fome upon the 
Banks of the Tanazs, and others among = 
‘Flags of the Nile, 

AM, You bring to my Mind the old Difpute 
between the Scythians and A‘gyptians.— 
“‘Thefe fhort Hints you have now fuggefted, 
I muft confider by myfelf hereafter ; but to 
‘come to the es J principally intended, 
tell me, 


CL. Is it io that a Man might not 


* See Elian’ S various Hifery, Book II, Chap. 31. 
Ol Badis toy Bacld-ay abe. 
be 
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be delighted with the Knowledge and Con- 
templation of the Works of Nature, which 
we have been difcourfing about ? 

P. It is dire@tly impoffible that a rational 
Being could be indifferent, or unconcerned 
about them. We are cist by Reafon it- 
felf, the commanding Part of our Nature, to 
the Admiration and Study of thofe Works. 
A natural Curiofity, no Footfteps of which is 
to be feen among the inferior Creatures, at 
firft engages us, (fo artfully are they contrived 
to catch the Soul with Wonder !) and this ts 
foon improved into a rational Pleafure. And 
fince they are the Works of the Deity, by 
how much the more we fee the Power and 
Wifdom difplayed in them, fo much the more 
muft we admire and: reverence their Author. 
But farther, they were fet forth purely with 
this very Defign; for you faw before, That 
all Things were made for the Sake of rationat 
Beings. 

M. It is inconteftable that what is of lefs 
Dignity, muft always be referred to the Ufe 
of that which is more noble ; and Reafon is 
the higheft Perfection among Creatures. 

P,. He therefore, who has not a Tafte 
for this rational Pleafure, muft have his Mind 
pre-occupied, and engaged in lower Purfuits. 


M, And 
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Contrene, 44. And he, who follows the Dictates of 


‘tony Reafon, muft always with for a more perfect 


—— = ———— 


Knowledge of the Works of Nature? 
~ P. Certainly: Infomuch that he. cannot 
difengage himfelf from this Defire, otherwife 
than by firft enflaving his Reafon, and mak 
ing it fubfervient to inferior Views: ) 

M. Will this endlefs Defire of Knowledge 
be always fatisfied ? 

P. Put the Queftion <gihe Matho ; Will 
God, who is the fupreme Reafon, ultimately 


gratify the rational Defires of his Creatures 2 


and then try if you can doubt of it. 

M. Hence then the Soul muft not only be 
immortal, but endlefily happy ? 

P, And endlefily advancing in Happinefs 
alfo; ftill going forward in the Improvement 
of its Nature, and the Knowledge of the Per- 
fections of its Creator, Whence (if 1 might 


ufe the Expreflion) the Relation between the 


Deity and the rational Soul ftill becomes 
ftronger. For it is altogether contrary to the 
Eternal Reafon (which Truth you ought to 
have ftrongly imprinted on your Mind, asa 
Cure againft the Fear of Death, and a Com- 


fort in the Miferies of Life ;) it is, I fay, al- 


together contrary to the Eternal Reafon, that 


ae how much the more perfect the rational 
Soul becomes, it fhould be fo much the near- 


cr 
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er to becoming nothing. — Which Abfurdity , Testh 
muft neverthelefs take Place, if it were to —\—w 
have an End. Hence the longer it lives, the 
lefs it can die, 

M. O ! pleafing Truth ! Happy Condition 
of the rational Nature ! . 

P. Suppofe, Matho, for a fkilful Artift . 
does nothing rafhly, defigns nothing in vain ;. 
fuppofe that the Deity, through all the Lapfe 
of paft Ages, has fupported the Univerfe by 
fuch Miracles of Power and Wifdom, only . 
that he might at laft pleafe himfelf, with let- 
ing it fall to Pieces, and enjoy the Spectacle 
of the Fabrick lyinee in Ruins, 

M. Can I harbour fuch a Thought of the 
Deity! Or fuppofe this a Defign worthy of 
infinite Wifdom ! 

P, Suppofe at leaft, that the Deity are 
utterly cut off that Nature, for whofe Sake. 
he created the Univerfe ; the material F abrick ; 
itfelf ftill remaining, 

M. This is ftill more Arata the Nature. 
of that Being, who is the ternal Reafon, to 
abolifh the rational Part of his Works, and 
cherifh a Heap of Matter ! 

_ P. Can there then be a greater or ftrong- 
er Security for the Immortality of the Soul, 
than the zmmutable Nature of the Deity ? 


M. 1 
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centh —- M. Vfee, Philn ; I fee the happy Con- 
w—-——/ dition of the rational Nature ! Eternal Rea- 

fon that cannot yield to Time or Accident, 
to Sicknefs or Death, and the Divine Nature 
that cannot change, are the firm Pledges of 
its Immortality ! You have made me as fecure, 
as if I were already among the Bleffed, and in 
the Poffeffion of Joys beyond the Grave. This 
is the only Amulet againft the Fears of Death, 
and Evils of Life. The Nature of the Soul, 
and the Defign of the Deity in creating it 
fuch now appears, 


CLI. P. Let thofe Men confider this, 
Matho, who are fuch zealous Partifans for the 
Mortality of the Soul. 

M. It furprifes me much that any Man 
fhould fhew his Zeal in defending fuch a Na- 
tion, or be fo much an Enemy to himfelf as 
ferioufly to wifh it true. 

P. You may foon meet with fuch Books 
where the Notion is defended. 

M. I fhould hardly think them worth the 
Perufal ; for it feems to me a direct Contra- 
diction that any Man fhould be in love with 
being Nothing, becaufe then he could have no 
Defire remaining for any Thing elfe. It is, 
I think, in Confequence of our Love of Ex- 
iftence, that we defire any other Thing what- 

ever, 
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ever, that we with one thing rather than ano- , 70 


ther, and confult our Reputation even 5 a 
Death. Why fhould a Man who withes to 
be nothing care for what might happen, or 

for what might not happen, hereafter? Or 
~ even before ? He can have no Intereft in any 
Events, provided he be cancelled out of Na~ 
ture. The only confiftent Action he could 
go about, were immediately to put an End to 
his Life, and do all in his Power to get rid of 
Being. In fhort, as Things appear to me, 
the Defire of Exiftence is the Foundation of 
all our other Defires, and of all our Endea- 
vours : Otherwife let me fee what it isa Man 
fhould with or ftruggle for, who withes to 
have no Relation with Beings, or their Ac- 
tions ; or any Thing in Exiftence? To with 
that the Relation with Things exiftent fhould 
continue, and to lofe Exiftence at the fame 
Time, is repugnant. 

P, You thew extremely well, Marthe, not 
only the fhameful Falfhood that lurks in the 
Soul of a Man, who fhews a Zeal in propa~ 
gating this Notion; but the exprefs Contra- 
diGtion thata Man fhould be concerned for any 
Thing, whofe oreateft Concern it is that he 
himfelf fhould be nothing, The greateft Con- 
cern, I fay ; for if any other Concern could 
be greater, thatmuft be for Things in Exitt- 

ence; 
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eth. ence: Non-exiftence has no Concern belong= 

e~— ing to it. Andif he hada greater Concern 
about Things in Exiftence, he muft, by the 
Excefs of his two Defires, with to exift him- 
felf, that he might contribute his Endeavours, 
or participate the Pleafure of the Succefs. 
You remember the Jaft defperate Comfort of 
the Carthaginian Queen ; Omnibus umbra 
locis adero ; No Man ever wifhed to be 
totally extinguifhed in Death, who had any 
Concern about pofthumous Events. 

M. T remember likewife the Story, how 
the Shame of being expofed naked after 
Death hindered the Mi/efian Virgins, I think, 
from putting an End to their Lives, wheii 
nothing elfe could. Nor can I conceive how 
any Perfon could throw afide all Concern for 
his pofthumous Reputation. Which fhews, 
not only that he does not wifh, but that he 
does not fuppofe he fhall be quite extinguifhed 
in Death, And though it fhould be faid, that 
this is but a groundlefs Prejudice which Men 
falkinto, yet it fhews that the Defire of be- 
ing always Something, and the Prefumption 
that we fhall always be Something, is fo much 
the ftronger. 

P. The Difingenuity of thefe Men’ s Zeal 
appears alfo from thence, Matho, that Non- 
exiftence is really nothing, and fo cannot in 

2 the 
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the Nature of Things be the Objeét of De- PR csc 
fire: All the Objects of Defire lye clearly on —\—~ 
the other Side, It may be faid, it can as lit- 
tle be the Obje&t of Averfion ;- but the Good. 
it would deprive us of makes it as much the 
Object of Averfion, as a real Evil can be. 

M. ‘The Confequence is plain. 3 
P, Since therefore we can only defire 
Something real, that is, Exiftence and Plea-_ 
{ure ; fince this isthe Law of our Nature, 
and: equal toa phyfical Neceffity; we can- 
not be fo conftituted by the Author of our 
Nature, as neceflarily to defire one Thing, 
and be defigned for another, ‘which is the 
direct contrary of it. Had we no Defires at 
all; or rather were we cloyed with Exiftence 
and difgufted with Happinefs, that would 
fhew that we were defigned for utter Extine= 
tion: But it is repugnant that Happinefs 
fhould be difgufting, or other than the Object. 
of Defire. ; 
M. From what you fay it feems to follow 
{and I fee it muft,) that Mifery and Pain are 
the only Objects of Averfion in the Nature. 
of Things, ; 
P. You are very right: And from this 
again it will likewife follow, that they only, 
who fear the bad Confequences of a mis- 
{pent Life, can with for a total Death, And 

. this, 
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Conference. this, when you have examined Things on 


“~v-—~ all Sides, you will find to be the only Cafe 

| wherein it is poflible to wifh to be utterly 
cut off: But it is in vain; the Law of our 
Nature is as immutable as Fate. Punifhment 
is as unavoidable in the one Cafe, as Happi- 
nefs is certain in the other. This like- 
wife is poffible (fo perverfe is Man!) that 
fome may ftronely contend for the Mortality 
of the Soul, out of Vain-Glory ; though at 
the fame Time their Nature fhrinks back at 
the ferious Thoughts of it. And though 
fonré fhould puth this Affectation fo far as to 
make it a Point of Honour, to appear con- 
ftant to the laft, for Fear of bringing a Dif- 
repute upon their Character, or their Prin- 
ciple (as is reported of the famous Atheift 
Spinoza ;) yet this fhews the Inconfiftency of 
their: Thoughts, or rather the Perverfenefs 
and. Difingenuity of their Hearts, to pretend 
a Concern for their Reputation, and a Fond- 
nefs of being nothing at the fame Time. So 
that there is nothing but Perverfenefs and 
Contradiction on this whole Side of the 
Queftion. 

M. Thofe Men, I think, affe& the Re- 
putation of Parriczdes, or of a Crime for 
which Language has nota Name ; who place 
their Zeal in thewing that the rational Soul 

mutt 
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muft be cut off, and that there is not a Deity fet... 
to govern the World. If this were Matter “~~ 
of Triumph to them, what is it that could 
be Matter of Grief and Dejection ! 

CLI. P. Onthe other Hand, Matho, 
we might obferve that, as it draws near to 
the brute and unthinking Nature, not to de- 
fire the Continuation of Exiftence, fo the 
-greateft the beft and moft virtuous among 
Men have fhewn the moft ardent Defire for 
the Immortality of the Soul. This is the 
Spring of all the virtuous Actions in Life. 
No Man ever died in the Caufe of Virtue 
and Liberty, for the Sake of Truth, in De- 
fence of his Country, or on the Account of 
Pofterity ; who had not Immortality in fome 
Senfe or other before his: Eyes. Cicero fays, 
Nemo unquam fine magna [pe immortalitatis fe 
pro patria offerret ad mortem, We obferves 
that Themi/focles, Epaminondas, all the great 
Men of Antiquity, and he himfelf, needed 
have given themfelves no Trouble for the Sake 
of the Commonwealth ; but adds, Sed 
nefcio quomodo inberet in mentibus quaf fecu- 
lorum quoddam augurium futurorum ; idque in 
maximis ingeniis, altifimifque animis, & ex- 
uftit maxime, © apparet factilime: Quo qui- 
dem dempto, quis tam effet amens, quit femper 
in laboribus, & periculis viveret? Why 
mVou. Il, ae ag ; do 
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concn do we fo ftudioufly provide for our Children, 
s——v——" but becaufe we think the Relation between 

us and them is to laft after Death, intermi- 
nately ? No Man fixes a Period to his Views - 
in this Cafe. We endeavour by great and 
noble Actions to deferve well of our Country ; 
not becaufe we with foon to be cut off from 
the Nature of Things ; that would be the 
Source of Indifference, of Neglect, of Sel- 
jifonefs ; bat becaufe we prefume we {hall 
fome’ Way or other full have an Intereft in 
the Welfare and Profperity of the Survivors. 
It is from this fecret Spring that the Legifla- 
tor invents and digefts fuch a Sy{tem of Laws, 
as he thinks may be eternal. He adopts the 
whole Common-wealth for his Off-fpring, 
and upon that Account never propofes an End 
of the Relation between him and them, more 
than a Parent does with Refpect to his Chil- 
dren. He provides as far as human Forefight 
can, a Remedy again{ft every Emergence or 
Accident which he fears might prove fatal to 
the Community ; and figures to himfelf, in 
the fecret Workings of his Mind, their thriv- 
Ing and flourifhing in Ages to come, with- 

out any Bounds to the pleafing Profpea * — 
I need 


* Thefe feveral Notions will be allowed to be more 
authentick, when it is known they: are Crcero’s. His 
Words arey~— Maximum vero argumentum eft, natu-' - 
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I need not purfue this Subject farther for you, ,,2e"_ 
_ Matho, your own future Obfervation will —\~ 
fhew you, that the Defire of Immortality, 
In fome Senfe or other, is the Source of e- 
very great, every brave, and gallant. Aion 
among Men. Read ancient Hiftory, confider 
the prefent Times, look into the: Works of 
the Learned, fix your Eyes on all the greats 
eft Examples, on every the moft confpicuous 
Perfon; you willfind all full of this Spirit, 
and arifing-from this Defire. ) 

M. What you fay gives me a different 
Profpect of Things from what I had before, 
I begin to fee that the Defire of Immortality 
in fome Shape or other; or perhaps. under 
fome Difguife, is the great Principle that 
animates: human Life :. Or rather I ought to 
have feen it before; when I faw? that the 
Defire of Exiftence is the Foundation of all 
our other Defires, and of all our Endeavours, 


ram ipfam de immortalitate animorum tacitam judicare, 
quod omnibus cure funt, & maxime quidem, qua, poft 
mortem futura funt. Serit arbores. quze alteri feeculo pro- 
fint, quid fpectans, nifi etiam poftera feecula ad fe 
pertinere ? Ergo arbores feret diligens agricola, quarum 
afpiciet baccam ipfe numquam. Vir magnus leges, in- 
ftituta, rempublicam conferet. Quid procreatio libcrorum, 
quid propagatio nominis, quid adoptiones filiorum, quid 
teftamentorum diligentia, quid ipfa fepulchrorum monu- 
menta, quid 7 fignificant, nifi nos futura etiam co- 


gitare, Tufcul, Queft, Lib. 1. 
x 2 Hence 
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Conference, dence the /oweff, as well as the greateff, a- 


——e-—~' mong Men, are conftantly pufhed on by this 
Principle ; fince all the Provifion that is made 
for Life, is plainly an Endeavour for the Con- 
tinuation of Exiftence, and not witha View 
to put an End to Beng. 

P. The Obfervation is very jut. The 
Principle of Self-Prefervation always works 
for the Continuation of Exiftence, and ina 
reflecting Being formally extends to the Defire 
of Immortality ; which therefore cannot be 
found in the brute Nature. This Defire may 
often degenerate into a Vice, as when we 
think we can never make Provifion enough 
for the fenfitive Part of our Nature: It is 
then under a Difguife, but ftill it is at the 
Bottom. The Defire is full good in itfelf, 
and necefflary to our Nature: But Reafon 
then is made the Slave of Senfe, and perhaps 
the Inftrument of Vice. In fhort, Matho, 
This original Defire fhoots out into a thou- 
fand different Forms of Aion: In the or- 
dinary Efforts of Life it 1s lefs taken Notice 
of, becaufe every one purfues the fame Track ; 
but where it ftrikes out of the common Road, 
it becomes remarkable. Confider how many 
different Ways Men have taken to preferve 
their Memory when gone. Every one who 
hag Power, or Mee or Genzus, falls on - 

ie ; fome 
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fome Means or other, to inform Pofterity, oe 
that fuch a Perfon once exifted. Et qua- —v— 


tenus nobis denegatur diu vivere (fays Pliny 
the younger) relinguamus aliquid, quo nos vix- 
iffe teftemur. 

M. It is fo; Men have contrived fome 
Sort of Way to furvive themfelves in Brafs 
and Marble ; in Books, Buildings, Monu- 
ments, Pyramids, Pictures, Pillars, Infcrip- 
tions, and many more Ways than I can name. 
What. would not Men give for Exiftence it- 
felf, when they endeavour to preferve the 
bare Memory of having exifted with their 
utmoft Induftry ! For it is certain that all 
Defire of pofthumous Praife and Reputation 
proceeds from a Defire of pofthumous Exift- 
ence, if I might,yfe fuch an Expreffion, 

P. And in this Refpe@, thofe very Men 
who boaft the Happinefs of being utterly cur 
off, fhew themfelves equally induftrious with 
others ; whereby their Candor and Ingenuity 
may be judged of *, The Atheift is formed 


* Thus Lucretius, 
Avia Pieridum peragro loca, nullius ante 
Trita folo ; juvat integros accedere fonteis ; 
Atque haurire : Juvatque novos decerpere flores, 
Infignémque meo capiti petere indé coronam, 
Unde pris nulli velarint tempora Mufe. 
Primtim quod magnis doceo de rebus ; & ardtis 
Relligionum animos nodis exfolvere pergo: 
~ Deinde, quod obfcura de re tam lucida pango 
Carmina, Muféo contingens cuncta lepore. 
Lib. AeoVierse fe" Phe Author here builds his immorta 
ame on the Doétrine of Annihilation ! 
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in Oppofition to his own Principles : He burns 
with a Defire of pofthumous Praife, as well 
as prefent Admiration : He writes, difputes, 
propagates his Principles: He cannot divett 
himfelf of the Defire of Exiftence : No Man 
ever got above that Defire, except in the par- 
ticular Cafe I mentioned to you. Therefore 
it is a fallacious Argument in a late famous 
Apologift for Atheifm, to tell us how many 
great and learned Men have been Atheifts * 
Were it fo, their Learning could be no Plea for 
their Principles; more than this Author’s is 
for the Defence he makes for them : But in 
Truth Learning and Knowledge never made 
a Manan Atheift, nor never will. It is an 
eafy Thing to doubt, or deny ; and it is I¢- 
norance only of Nature can make a Man do 
either in this Cafes: 

* ** Mr. Bayle, when he would fhew us how confiderable 
Atheifm is, fays Que fi, fans repeter tous les examples 
que j’ai deja rapportez ou dans mes Penfées Diverfes, ou 
dans mon Dictionaire, je vous nomme feulment quelques- 
uns des modernes, que l’on accufe d’Atheifme, un Aver- 
roes, un Chalderinus, un Politien, un Pomponace, un 
Pierre Bembus, un Leon Dixiéme, un Cardan, un Cefal- 
pin, un Taurellus, un Cremonin, un Berigard, un Vi- 
viani, un Thomas Hobbes ; pourrez vous croire avec le 
Pere Rapin q’il n’y a qu’un petit Auteur de fonnet.ou de 
madrigal, qu’un Debauché, qu’un Courtifan, & qu’on 
femme galante qui foient fufceptible de |’ irreligion ? Puet- 
on caracterifer ainfi les Philofophes, les Medicines, les 
Mathematiciens, les Humaniftes les plus celebres ? Conti- 
nuat. Des Penf. Diverf- §. 18. It could never recom- 


mend dvarice, or any Vice, to tell what Numbers had 
been addicted to it, 


§ 
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CLI. M. From what we have: faid it o,ie Mince. 
eafily appears what the World would come to, ~~~ 
without this enlivening Principle. 

P. The Affairs of Men could not then 
long fubfift. Had they a contrary Delire, e- 

ry one would inftantly rufh upon Death as 
the likelieft Means to get out of Besmg : And 
there muft be an End of the Species at once. 
Or, had they no contrary Defire, but an In- 
difference whether they exifted or not, whether 
they were  fomething or nothing, all the En- 
deavours in Life muft inftantly ftagnate, and 
in a little Time utterly ceafe. No Man 
would a& without a Motive of Action, having 
nothing defirable, nothing worth while, to 
put him upon exerting his Powers, : Tf. the 
Continuance of Exiftence were not a Motive 
(as you faid before) poung elfe in Nature 
could, 

M. This affords us a Shadpalaph? View 
of what we faw before only in Part; namely, 
That this Defire of. Exiftence is the only 
Spring of all the Induftry in Life ; and there- 
fore not only of what we do és ourfelves, 
but of the generous Actions we do for others. 
If we would do no Action without it, it muft 
be the Source of the one Sort of Actions as 
much as the other, 
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Tenth 


Confacne, £. You are right: “We faw this Truth 
“~~ before, by Way of Induction, or an enume- 
ration of Particulars: And now we fee it by 
a contrary Sort of Argument. The Defire of 
Exiftence in a Reflecting Being is never 
bounded ; but (as has been faid) extends it- 
felf formally into the Defire of endlefs Exift- 
ence, Man, having this endlefs Defire, is 
fufceptible of that Affection in his Nature 
which we call Sympathy, and which may be 
explained by Fellow-Feeling, or Compaffion. 
All Sympathy therefore fuppofes the feeling 
f fin ourfelves ; or Fellow- Feeling is found- 

| ed upon Self- Feeling. | 
| M. I conceive it: Sympathy muft be a 
Contradiction without this ; as if it were faid, 
we felt the endlefs Defire of Exiftence with 
another, which we do not feel with another. 
P. From this Sympathy then (which is 
‘thus founded on the previous Defire, or Self- 
Feelinc) Man becomes focial, friendly, and 
tenevolent: He exercifes Acts of mutual For- — 
bearance, he defers the immediate Gratifica- 
tion of his Pleafures, and undergoes Pain for 
the Sake of others: Becaufe in this large 
Profpett, (and in this Profpe& only) he fees 
there is Room for the rational Defires of all 
Beings to have their full Confequence, and 
for the peep ore us all to be made confiftent. 
M. 1 
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M. I am in love with this Dedudtion; one 7, 
Part of it falls in naturally with another, fo -~—~ 
that it feems firm and compact. And it is 
doubly agreeable to fee, that this Defire of 
endlefs Exiftence, fo ftrong in the Nature of 
Man, is the Foundation of all focial Virtue ; 
of all great, brave, and generous Actions, A 
Paffion fo predominant in our Nature mutt be 
good in its Confequences. 

P. After this therefore you will eafily per- 
ceive, that thofe Philofophers, who lay the 
Foundation of Virtue in the focial and bene- 
volent Nature of Man, or in the Beauty of Vir- 
tue or the Harmony of virtuous Actions, inde- 
pendent of the Immortality of the Soul, and 
without any Regard toourfelves, raife a Struc- 
ture without a Bafis. Ifa Man be indifferent 
about being Something or Nothing, he would 
hardly exert thofe Efforts out of Benevolence 
to others, which he would not exert for the 
Sake of his own Bezmg : Or the Exiftence 
of others could not be a Motive of Action to 
him, if his own Exiftence were none. 

M. Thisis very true : But their Structure 
feems chiefly without a Bafis in this Refpect, 
that Man could have no Benevolence or Sym- 
pathy, without a Self-Feeling *. Thus they 


* We may obferve here in paffing, that the Goodnefs 
of God to his Creatures is of a purer Nature than the Be~ 
nevolence of Man to Man ; as the Divine Bounty cannot 
proceed from a Fellow-feeling, or Fellow-Suffering, but 
is perfectly free and gratuitous. 


lay 
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Conference, lay the Foundation of Virtue in the Benevo- 


“-~v~— Jence of Man, but they leave this Benevolence 
without a Foundation : Therefore they leave 
Virtue without a Foundation. 

P. Or we may confider the Cafe thus, if 
Benevolence be our Duty, it is but our Duty 
in Confequence of Exiftence, and not in Con- 
fequence of being Nothing. As Benevolence 
therefore fuppofes Exiftence, it fuppofes our 
Endeavours for the Prefervation of our own 
Exiitence, or a Love to ourfelves in the firft 
Place ; otherwife the Exercife of that Virtue, 
and indeed of all Virtue, becomes contradic- 
tory. So abfurd is it to make focial Virtue, 
or Virtue under any Denomination, indepen- 
dent of Love to ourfelves, or of Defire of Ex- 
iltence ! 

M, That is the Notion I had; and it 
gives me the greater Satisfaction as I find it fo 
agreeable to my Nature. 

P,. No Man therefore could die for his 
Country, or for the Sake of Virtue, without _ 
a Defire of Exiftence, at the fame Time thay 
he parts with Life: From which let the Con 
clufion be drawn. 

M, O pleafing Conclufion! It is this , 
The Exercife of Virtue proceeds on the Sup. 
pofition that Exiftence is not confined to Life, 
or reaches beyond Death ! From what you 
: have 
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have faid, it is plain that the Exercife of .7e 
Virtue, nay the Support of Society becomes —~—~ 
otherwife contradictory. The rational Na- 7 
ture itfelf, and the Practice of Virtue, leads 
us filently by the Hand to this Truth, and 
lands us, lands the moft illiterate virtuous 
Man, on a happy Immortality, without the 
Noife of Controverfy and Arguments. 

P, It is faid by a great Author, Matho, 
That we ought to give up our very Being for 
the Sake of our Country. But firft, Being 
is not a’ Thing fo eafily to be got quit of, 
though we fhould be willing to part with it : 
Our Being is not at our Difpofal. And then, 
if we be indifferent about Exiftence or Non- 
exiftence, that is, if we have no Love for 
- ourfelves, this can be no Virtue: We part 
with a Thing for which we have no Value. 
Where again we fee that taking away Love to 
ourfelves takes away the Nature of Virtue. 
Befides, if this be a Duty incumbent on any 
one Member of the Society, it is a Duty in- 
cumbent on every Member in it, to part with 
Being ; and for the Sake of what ? The 
Society confifts butsof allits Members, It is 
abfurd to make that the Duty of every one, 
which would ruin the Whole : it is foolifh 
to {uppofe that the Non-exiftence of any Be- 
ing might be made the Condition on which 

Ou the 
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conn, the Safety of the “Society depended: And it 
“——-v~ is begging a material Queftion to fuppofe that 
when a Man dies for his ee) he becomes 
Nothing. 

M. All this is obvious from what we have 
faid. 

P. In fine then, asthe Practice of every 
Virtue fuppofes Exiftence, the Obligation to 
the Practice of every Virtue fuppofes, in the 
firft Place, the Obligation to love and to de- 
fend our own Exiftence, to which you fee we 
are fo ftrongly carried by our Nature. Hence 
the Beauty of Virtue, or Harmony of virtu- 
ous Actions, or any other Pretence that can 
be devifed, could fix no Obligation upon us 
without this Foundation. ‘The Notion that 
Virtue ts its own Reward hath been long boatt- 
ed: But this conftitutes no Obligation. Ifa 
Man is willing to part with the Reward, he 
will be under no Obligation to the Practice. 
The virtuous Man rather will be moft in love 
with Exiftence, Or Immortality ; becaufe it 
is of more Value to him than to another: He 
will likewife do moft for the Sake of it, and 
therefore be moft focial and benevolent, for 
the Reafons I juft now mentioned ; becaufe, 
on this Suppofition, he fees there is Room for 
all rational Defires to be gratified, and the 
Happinefs of all to be made confiftent ; a 

Condition 
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Condition that cannot be met with again, if Conference 
we conclude the Immortality of the: Soul. : 

And to-call this a fe/f/h or interefied Scheme, 

by Way of Contempt, and the contrary Sup- 
pofition which muft have very different Ef- 

fects, the benevolent Scheme is (to fay no 

more) a changing the Names of Things. 

M. Since the Author of our Nature has 
fo conftituted the Actions of rational Beings, 
that the Man who aéts moft for his own In- 
tereft aéts moft benevolently toward others at 
the fame Time ; the Attempt to make In- 
tereft and Virtue clafh, or to fettle them on 
feparate Foundations, can never be juftifiable. 


CLIV. From all thisI am fatisfied, it muft 
be agreat Comfort to the Life of Man to 
confider, that the Defire of Immortality is 
the Source of all Virtue ; that our Profpect of 
a Futurity is our only rational Security at pre- 
fent. A Defire which has fuch falutary Con- 
fequences cannot be implanted in our Nature 
in vain, nor remain unfatisfied. But 
pray tell me now, is it poflible that a Nation 
of Men denying the Being of a God, and the 
Immortality of the Soul, could fubfift to- 
gether in a Society, upon their own Principles? 
This I the rather afk, as the Thing feems to 
be fuppofed Fad ; and yet, if we have rea- 
foned right it muft be impracticable. , 

2 M, This 
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P. This you may eafily fatisfy yourfelf 
about: For, if you remember, when we 
conlidered the necefiary Exiftence of a Deity, 
we found that a Being of infinite Power, 
Knowledge, Goodnefs and Juftice ; or (to 
exprefs it in fewer Words) a Being of infi-' 
nite Perfection, was neceflary ; fince a Caufe 


without Power and Knowledge (that is an 


ignorant and impotent Caufe) could not have 
produced fuch a Being. — 

M. Iremember it diftin@ly; and there- 
fore, that an infinitely perfect Being muft 
At exift neceflarily, on the one Side, or 
imply a Contradiction to.exift, on the other ; 
there is no Medium, fince the Caufe of fuch 
a Being is fo ftrongly repugnant. 

P. So we found it-—-The denying of 
fuch a Being therefore is ‘equal to affirming 
the Impoflibility of Power and Perfection in 
any Degree ? ; | caeey 

M. Itis:.The fame Argument repeated 
over again fhews abfolutely, that if Power 
and Perfeétion be not neceffary they muift be 
impoffible in any Degree; becaufe they 
could not ftart up from nothing, or from 


_ their Contraries, which are only mere Nega- 


tions. And then it fhews that, if Power and 
Perfection be at all neceflary, it muft ‘in an 


unlimited Degree: For, as Impotence and 
-_ Imperfeétion 
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Imperfection could not produce Power and o.7., 
Perfection, no more could they limit thefe, ——~ 
Impotence, as we faid, could do nothing 

again{ft Power, nor Ignorance againft Know- 

ledge. Therefore it is plain, that denying 

' a Being of infinite.Perfection is affirming the 

abfolute Impofiibility of Perfection in all Sen- 

fes, | 

P,. The Atheift therefore abfolutely de- 
nies the Poflibiliry of Power, Knowledge, 
Juftice, Truth, Goodnefs, and every Het iece 
tion.; fince he. does not leave a Difference in 
Nature between Perfection and Imperfection. 

M. This is moft-unnatural and thocking ! 
Yet, the Confequence is plain, He takes away 
the very Foundation of Perfeétion, and there- 
fore cannot leave a Difference between itand 
the Negation of it; for all is the Negation 
of it, 

P. He takes away, by this Means, the 
Difference in Nature between Fujffice and Ina 
jujiice, Right and Wrong, Virtue and Vice, 
Truth and Falfhood 2 

M. We does indeed; becaufe Juftice, 
Truth, Goodnefs, &c. cannot be the:Affec- 
tions of furd Matter, Emptinefs, Chance, Im- 
potence, Ignorance, or any thing he leaves in 
Nature, 
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Connie £. From this then you may fee, that a 
“—v—~ Nation of Men denying the Being of a God, 
and the Immortality of the Soul, could not 
fubfift together in a Society on their own 
Principles; their fundamental Principle, be- 
ing deftrutive of all other Principles, takes 
away the Difference between Right and 
Wrong, Juft and Unjuft; in a Word, tears 
up all the Laws of Government by the Roots. 
And though the grofs of Mankind do not go 
thus philofophically to work, to thew that 
the Difference between Virtue and Vice is 
taken away by the Principles of the Atheift; 
yet (as all Men are ingenious enough to rea- 
fon on the Side of their Inclinations, and 
the worfe their Inclinations, the more inge- 
nious) they readily enough drawan equivalent 
Conclufion in Practice, ‘* If there be nei- 
*¢ ther God nor Religion (fay they) nor a 
future State, we may do what we lift: 
If we can by Force or otherwife, fecure 
“© ourfelves from Men, who have contrived 
thefe Notions, all is as well with us as 
with others, nay better.” Thefe are the 
parallel Arguments of every Rufhan, how 
ignorant foever, ‘There is fuch a ftrong Re- 
lation in Nature between Juftice and the 
Punifhment of Vice, that Atheifm leads the 
moft unlearned Mind to the Profpect of 
Impunity. M, This 
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M. This is terrible Work ! But pray what oJ"... 
_fays the Author, whom you call the Apolo- -—~~# 
gift for Atheifm, to all this? 
_ P. Hemakes no Difficulty to fuppofe, 
That Atheifts might live together in Society, 
provided they had good Laws, and thofe fe- 
verely put in Execution ; which he obferves, 
is neceffary in all Societies; as well as among 
Atheifts * 

M. On what Principles fhould thefe Laws 
be founded ? 5 

P. He does not fay. 

M, They could not be founded on the 
Atheift’s own Principles ; for thofe take away 
the Difference between Right and Wrong, 
and tear up (as you faid juft now) all the 
Laws of Government by the Roots: 


* Mr. Bayle fays (Penfées s Diverfes §. 191.) “* Apres 
€© toutes ces remarques je ne ee pas difficulté de dires 
«< fi ?on veut {cavoir ma conjecture touchant une Societé 
&¢ d’ Athées, qu’il me femble qu’ al’ égard de MeeUss, & 
<¢ des actions civiles, elle feroit toute femblable 4 une 
** Societé de Payens. Il y faudroit 4 la verité des Loix 
* fort feveres, & fort. bien executées pour la punition des 
** criminels. Mais n’en faut-il pas par tout ??’?———-And 
again (§.. 172. -) ‘© On voit acette heufe, combien il eft 
<¢ apparent qu'une Societé d’? Athées prattiquerot les ac- 
<* tions civiles & morales, aufli bien que les pratiauent 
“< les autres focietez, pourvu qu’elle fit feverement punir 
“les crimes, & qu'elle attachat de Vhonneur; & de 
«¢ |’infamie a certaines chofes.’’.Could Vice be branded 
with greater Infamy than at prefent, when the national 
Principle denied the Difference between Virtue and Vice # 
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P. Certainly they could not. | 

M. That is to fay then, Atheifts might 
live together in Society, provided they were 
forced to live contrary to their own Princi- 
ples? Is it not? 

P. Itis. 

M. But who fhould force them to live 
contrary to their own Principles ? Or put the 
Laws feverely in Execution ? For by Suppo- 
fition, there are none except Atheifts in the 
Society. Or does he fuppofe that they would 
choofe the chief Magiftrate of a different Per- 
fuafion, and give him an armed Force fuffi- 
cient to oblige them to ac contrary to their 


- own Tenets ? 


P. He does not confider the Thing in that 
Light. 

M. How doth he confider it then ? Does 
he fuppofe that they would fo far relinquith 


their own Scheme, as to borrow the Laws 


- of their Neighbours, who own God and Re- | 


ligion ? 

P. He enters not into the Difcuffion of 
any of thefe Particulars. 

M. 'This feems to be a notable Piece of 


Sophiftry. A Society of Atheifts could nei- 


ther get a Syftem of Laws at firft; nor could 
thefe Laws, though once eftablifhed, be put 
in Execution, but in Contradiction to their 
own Principles, Se Powis 


‘ 
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P. He fuppofes the 4% and Gallows would 
do all. 

M. The Ax and Gallows might head and 
hang: But he can never fuppofe that the So- 
ciety could have a Right to punith, upon their 
own Principles, fince all Actions, by thefe, 
are equally good, or equally bad. And to 
punifh on no Principle is Murder, If they 
could have no Laws, they could have no 
Punifhments among them, 

P. They might agree to this dy Compaét. 

M, Under ee Sanction ? for an Oath 
has no Signification on the Atheift’s Principles. 
Or what Security could Men give, that they 
would act contrary to their Principles and Be- 
lief ? 

P. The Thing indeed is repugnant in Na- 
ture. They could come under no poffible 
Obligation of obferving the Conditions agreed 


upon, except their own Intereft: And Ine- 


refi would beas great an Obligation for break- 
ing the Contract, as for obferving it.—This 
whole Affair, Matho, has quite another A- 
{pect, when confidered narrowly, than when 
only looked upon at a Diftance ; nor are we 
aware how much Society owes to Religion, — 

M. How could a Judge determine be- 


tween contending Parties? Witneffes could 
determine nothing ; An Oath is as ridiculous 
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Cont, 1 this Cafe, as the former. Men could not 
“vee {wear by God, who deny there is a God} 
nor by their Faith, who believe nothing ; 
nor on their Truth, who deny the Difference 
between Truth my Falthood.- By what 
fort of Engagements could a Man be bound 
to another for the Performance of any thing ? 
Why fhould one Man believe another, if it 
were that other Man’s Intereft to deceive 
him? Or could Men become more honeft, 
becaufe they believed nothing of God, Religz- 
on, anda future State ?—Muft the Society 
always be in a State of War with their Neigh- 
bours? For we cannot conceive how they 
fhould enter into Treaties, or Alliances of 
any Sort. What is faid to all this ? 
P. Not a Word by this Author, whats 
ever may be done by others. 
~ M. Have you any Thing to fay to it 
P. I forefee what Antirers you would 

make ; fo it is needlefs to fpend Time ; Only 


CLV. You take no Notice of the Obfer- 
vation, that Laws are as neceflary in every 
‘Society, as they would be ina Society of Ae 
theifts. 
M. Not fo neceffary, I ope: But on 
what Principles are thefe Laws founded > 
vt what fort of Ations are they defigned to 
5 reftrain ? 
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reftrain ? If a Man fleals, murders, [wears 2 
falfely, he acts againft his own Profeflion ;—~— 
 headts, I fuppofe, confiftently with “elie 
cal Principles : Is it not fo? 

.P. Undoubtedly : For if the fame Man 
were an Atheift, he could not act better, be- 
caufe he had not good sige sey but might 
act worfe. 

M. Would any Vice in Life ceafe, if Men — 
became Atheitts ?- | 

P. The fame irregular Paffions remaining, 
Vices muft then be multiplied : For good 
Principles are of great Service to Society. 

M. All Laws whatever then, for the Sup- 
port of Society, are made againft Atheiftical 
Principles and Practices. As thefe Principles 
would tear up Laws ‘by the Roots, all Laws 
are levelled againft them. And is it not a 
fallacious Way of Reafoning, fince every 
where there is a Neceffity for Laws to bear 
down the Practices arifing from Atheiftical 
Principles, fince both the Laws, and the 'Pro- 
feffion of contrary Principles, can hardly re- 
ftrain:thefe Practices ; that therefore a Society 
of Men, having no other Principles, might 
fubfitt by good Laws impattially executed ? 

P. Ido not pretend to defend this Author ; 
yet be has a Salvo for the Difficulties you, 
mention. 


Was M. Wh: 
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M, What is it? 


tay  P. Being prefled with thefe Abfurdities, 


fon for it. 


he retreats to another Defence. He owns 
Atheifts could not live according to their own 
Principles, but contends, that Men do not act 
according to their Principles. 

M. According to what elfe ? 

P. He avoids being particular ; but from 
comparing feveral Places together, it may be 
gathered, that he means, Humour, the pre- 
vailing Mode, a particular Paffion, Defire of 
Praife, Intereft ; with other Motives of that 
Kind *, 


* Mr. Bayle {peaking of an Author who had fhewn 
that, on, Atheiftical Principles, Reafon, civil and natural 
Obligations, Juftice and Virtue, were only but Words 
void of al] Senfe, adds «¢ Il le prouve fort sb ars 
“* ment ; mais parce qu’il n’a pas pris garde a une chofe 
“< que je crois avoir demontrée, fcavoir que les hommes 
¢ ne fuivent pas leur principes, on lui peut objecter avec 
“¢ raifon, qu'il n’a rien prové dans cet endroit-la.”’ §. 181. 
<< And again, §. 176. -——~ Car s’il eft vrai que les per- 
“< fuafions generales de l’efprit ne font pas le reffort de 
€¢ nos actions, & que c’eft le temperament, la citume, ou 
“¢ quelque pailion particuliere que nous determinent, il 
“* peut y avoir une difproportion énorme entre ce que !’on 
“* croit, & ce que l’on fait.” And in another Place, 
having reckoned up a great many Aétions, which, he fays, 
a Society of Atheifts would obferve, he affigns this Rea- 
‘¢ Soit parce que le defird’ etre lotiez les 
“* poufleroit a toutes ces belles actions, qui ne fcauroient 
«* manquer d’avoir |’ approbation publique ; foit parce 
6* que le deflein de fe menager des amis & des protecteurs, 
** en cas de befoin, les y porteroit.”——§._ 172. 


M. Does 
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M. Does he make fuch Things the Rule 
f Action? 

P. He fays, Men make them the Rules of 
their Actions. 

M. And thence he infers, that the Atheift 
needs no Laws at all t 

P. That is the only. Inference that could 
ferve his Purpofe : But he avoids fuch an open 
Abfurdity. 

M. This is almoft above Belief! Then 
there is no need of Laws at all for his Society 
of Atheifts: This will do the Bufinefs. Nor 
are Principles neceflary in any Society : If this 
be a good Reafon why a Nation of Atheifts 
{tood in need neither of Principles nor Laws, 
it will be a Reafon for all Societies whatever. 
But (not to take Notice that Humour, the 
prevailing Cufiom, Paffion, or private Intereft, 
are ftrange Things to truft the Interefts of 
Society to) his Reafon itfelf feems to me as 
falfe as any thing can be : For whatever a 
Man acts from, that is his Principle of Action. 

P. You are certainly inthe right. If he 
had faid, Men do not act according to their 
Profefion, there had been but too much 
Ground for the Obfervation: But a Man 
never acts contrary to his Principle ; the Mo- 
tive of Intereft, Pratfe, &c. is the Principle 
of fuch AGions as proceed from them. . The 
ene aa oe A, — Profeffian 
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Pete Profeflion of a Pzck-pocket is Honefty : But 

Cy it would be ridiculous to fuppofe, that he 
had an honeft Principle, “Therefore it is of 
the greateft Importance to Society, that Men’s: 
Principle be juft and rational.  Princzple is _ 
the Source of a thoufand virtuous Actions, 
the Practice or Omiflion of which the Laws 
could neither enjoin nor punith, Would 
Men act according to right Principles, the 
Laws would have little to do, Ina Word, 
there is as great a Difference between one who: 
acts right for fear of the Laws only, -and one. 
who acts right from Principle, as between a 
cunning Rogue, and an honeft Man. But 
I hope we have now done. 


MM. Pray don’t be fo impatient, 


CLVI. One Particularoccurstome, which 

1 wifh this Author had confidered ; namely, 
in what Manner a Society of Atheitts were 
to breed up their Children: Whether they 
were to difcover to their Children their whole 
Principles at firft; that there was neither a 
God, nor Religion, nor a future State; that 
whatever they might hear faid concerning 
the Creation of the World) the Government _ 
of an Almighty Being, Puntihment of certain 
Actions in ‘and .after Life, @c. were but 
mere Iidtions 5 si that Parents might have 
' their 
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their Children more obedient and tractable, if | Tenth 
they. were to educate them in the contrary rep 
Belief. For, as far as I can fee, there are = 
unanfwerable Difficulties, let us ue which 
of the Suppofitions we pleafe ? 

_ P. He fays nothing concerning that Mat- 
ter. 

M. 'Then he has confidered his Subje& very 
lamely. One, who would fhew that Atheifm 
is confiftent with Society, ought to confider 
all Things neceflary to the Continuance of 
the Society : And there is nothing more ef- 
fential to this, I believe, than the right Edu- 
cation of thofe who are to conftitute the So- 
ciety after we are gone. Or perhaps you 
are amufing me all this while with an imagi- 
nary Author ; fince it is hardly to be fuppofed, 
that any Man would throw out fuch filly fo- 
phiftical Stuff, and fo pernicious too in its Con- 
fequences. 

P. I am not amufing you. You cannot 
converfe long im the World, till you meet 
with the Book, or perhaps have it recom- 
mended to you. And whatever Stuff. this 
may be, or however lamely the Author may 
have treated his Subje@t, he hath filled three 
or four Volumes with it. 

M,. On what Pretence? 


P. On 
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Cone.  P. On the Difcuffion of this remarkable 
—v—— Point, Lhat Atheijm is not fo bad as Superfti- 

tion. 

M. The whole Defign feems to be abfurd, 
and the Handle affected. The Atheift is the 
univerfal Parricide———of God. and Man, if 
I durft fo fay; at leaft in his Intention. — It 
is not the Tendency of Superftition to fubvert 
Society ; if I remember rightly what I have | 
heard concerning the Ai gyptzans and other 
Nations. But let it be as much worfe than 
Atheifm as he pleafes ; it no way alleviates 
one bad Thing, that another is worfe. It 
never came into any Man’s Head, to run a 
Parallel between a Murderer and an Incendia- 
vy; or to extenuate the Crime of the firft, 
becaufe, fomething worfe might be named. 

P, Tam of your Opinion: Yet the Au- 
thor fays once or twice a fevere ‘Thing againft 
Atheifm too. 

M. With what Defign ? 

dan presmakes a Merit of it, when he is 
charged with Partiality. But the great 
Hurt, Matho, arifing from fuch Performan- 
ces (which thofe Authors either do not con- 
fider, or do not regard) is, that though A- 
theiftical Principles are Aiigened to fhew them- 
Selves, Atheiftical Practice is open aud con- 
fefled: For, as you rightly obferved, the 

reftrain- 
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‘reftraining of fuch Practices is the great and ,7enth | 
chief Defign of all Laws: Or what other —w~— 
Name can you give tothe Highwayman, the 
Robber, the Perjured, the cunning Oppreffor, 
the Blafphemer, &c. than a practical Atheift ? 
How many Crimes, think you, take Birth 
from a fecret denying the Juflice, the Power, 
or the Knowledge of the Deity ? In fhore 
Atheifm takes off the Guilt of every Villainy 
that ever was or ever can be perpetrated. No 
Principle elfe offers fuch an univerfal Invitati- 
on to all Wickednefs. And the Endeavour to 
take off, or leffen the Horror every Man 
ought to have of fuch Principles, is an At- 
tempt.a fober and confiderate Perfon will 
never be guilty of, 

M. I own the Attempt feems as unac- 
countable to me as Atheifm itfelf. But ifa 
Nation of Atheiits could not fubfift, how is it 
poffible for them to have fubfifted, as thofe — 
Authors fay ? ve 

P. Cicero obferves, that a Company of 
Robbers could not fubfift, but on a Principle 
of Juftice among themfelves: We have not 
now Time to confider thefe Things farther ; 
only as the Obfervation is unexceptionable, 
the Application is eafy ; vz, That a Nation 
of Atheifts could not fubfift, but on Princi- 

_ ples contrary to their Belief. As to the real 
| Exiftence 
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Conne, Exiftence of fuch Nations, it is remarkable 
ty what the Author we have been {peaking of 
fays, with Refpect to the Accounts we find 

in Books of Travels; which is to this Pur- 

pofe: That though we may think it an un- 
doubted Truth, that the Part is lefs than 

the Whole, and that Happinefs and Pleafure 

are the only Objects of Defire in the Na- 

ture of Things; yet we fhould be forced to 

give up thefe two Maxims, however certain 

we may imagine them, if in any Corner of 

the Earth the Whole were found lefs than the 

_ Part; or if Men were found, who. loved 
Mifery, merely becaufe it was Mifery* 

ee ii | M. That 

ey «© Mais quelque evidentes que puiffent étre 
t¢ ‘ces deux maximes, il Jes faudroit abandonner, fi ]’on 
*° decouvroit dans quelque-coin de la terre wn ‘tout plus 
“¢ petit gue fa partie, & quelques hommes qui aimeroient 
“¢ leur malheur.en tant que malheur.” Continuation 
‘des Penf. Diverf.§. 6. To own firft that thefe Maximsare 
felf-evident, and at the fame time to fuppoie that uf 
-'Vraveller found them falfe, we fhould be forced to give 
‘them up,,ts juft faying, if a “Traveller found what is im- 
poflible here to become a Poffibility on the other -Side .of 
the Globe, we muft give up the. Diftinction between 
poffible and impoffible. Ifhould rather venture to doubt 
the Truth of the Relation. It ‘is almoft equal to “this, 
that’ in certain Iflands, ‘three -or four ‘hundred Leagues 
from the Philippine Mes, the Inhabitants are rank Atheifts, 
‘withoue the leaft Sign of the Knowledge of a God: And 
yet they ‘believe the Immortality ‘of the Soul, a Hea- 
wen and ‘Hell, and Pleafures or ‘Vorments in an After- 
State. And then Mr. ‘Bayle adds -——~ Tl ne faut pas 
be sepeeny Be com- 
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found Matter of Faét! we fhould then be —~— 


forced indeed to give up all Truth at once. 


If the Whole were found lefs than the Parf, 


© combattre ceci pas des raifons de mietaphyfique. Ces 
<¢ font des faits contenus dans ume Hiffoire trés curieufe 
“© publiées depuis peu par un Jefuite celebre.” Ibid. §. 144 
One might afk here, how thefe Manders fhould come by 
the Notion of the Immortality of the Soul of Heaven and. 


Hell, €&%c. without the leaft Idea of Religion? For, > 


«¢ Ts n’avoient pas la moindre idée de Religion.” It is 
as if he had faid, A Man might have the Notion of @ 
Part without having the Notion, that it was the Part of 
a Whole, ox of any thing greater. A little after Mr. 
Bayle owns that the Miffionaries of China, who all-boaft- 
ed to have fearched the ancient Records of the Country, 
contradicted each other concerning the Religion of the 
Chinefe ; fome affirming that they ackriowledged a God, 
and others that they were all Atheifts to Confucius’s 
Time. —~~ “* les unsavec le Pere le Comte la font or- 
“¢ thodoxe, les auteurs pretendent quel’ Atheitime a regné 
“< dans la Chine jufques 4 Confucius, & que ce grand Phi- 
*¢ lofophe méme en fit infecté.” §. 28. In one Place, 
Mr. Bayle, having fhewn at great length, that Reli- 
gion once introduced into the World, can never again be 
loft, concludes, that asthere are Nations which have no 
Religion, they muft have been in that State from their 
firft Origin. << Comme donc il y a des peuples qui 
“< n’admettent aucune Divinité, il faut conclure qu’ils 
“© ont été-dans cet état des leur premiere origine, {&e.’’ 
§. 6. And again, he fays, according to his Principles, and 
the Chriftian Religion, it follows, that there never was 
a Nation without Religion. ——‘* Ne me dites pas qu'un 
«c Chrétien fe peut épargner une partie de la peine, puif< 


“¢ qu’ il fcait que la Religion eft auffi ancienne’ que le. 
£6 


€¢ s’enfuit de la qu’aucun peuple n’a jamais cte fans Re- 
ed 


“‘livion.”’ §. 15. 
all 


genre humain: Car méme felon mes. principes, i? 
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Cont. all the Demonftrations of Euclid would be good 


‘—~-——~ for nothing. However one Thing is certain 
enough from this fort of Argument, That if 
in any Corner of the Earth a Nation of Men 
were found to fpring out of the Gound, like 
Coleworts, they would have neither a Name’ 
for, nor any Notion ofa Deity. But 
fince an Atheift muft deny that Religion is 
as ancient in the World as the Race of Men; 
or, fince he denies any other Creation 
than this Chance-Production ; pray how 
does he account for the Rife of Religion at 
firft ; for its univerfal Spreading; and why 
Man is thus naturally a Religious Creature 2 

P. It is impoffible to anfwer all your 
Queftions, Matho ; Such a Creature as 
Man, fo weak, and living in fuch Depen- 
dence, mutt be religious, if he has but the 
Power of Reflection: Ignorance therefore, 
and want of rational Improvement will make 
him fuperftitious. As to the firft Rife of Reli- 
gion in the World, the Atheift’s Account of 
itin fhortis this, ‘That fome prudent and 
wife Law-Giver firft invented the Notion of 
a God, and the Immortality of the Soul, to 
frighten Mortals into an Obedience to the 
Laws, and to make them more virtuous, and 
better Members of Society, than the fear 
| 2 could 
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could do: With a good deal more to the _ Tesh 
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fame Purpofe *. Neem amen 

MM. Did one who had never heard of God, 
or the Sou/ before, contrive all this ? 

P. So the Atheitt fuppofes. 

M. At thisrate then the Atheift owns, that 
Laws could not bind a Nation of Men, with- 
aut the Help of Religion. 

P. He owns this to be the Experience of 
prudent and wife Legi/lators. 

M, Itisenough. The Atheitft is certainly 
the moft barbarous Parricide, firft to allow the 
indifpenfable Advantage of Religion to Soci- 


* See Sextus Empiricus, lib. g. cap. 2. Where he gives 
the feveral Atheiftical Conjectures concerning the Rife of 
Religion.- The firlt is, fys0s rowuy EDaccay zo Towtss 
Tay évIowmuy cpos aves, 1, 70 cUUEvav TH ity oxedauives 
wovu cuweilss dvias, averAaous try weoi te tav Ocay 
Umovolay, oy THY wep) tav ev ad uvbevanevyy Dokcv. 
The Steps of the Invention were, They firft made Laws - 
But thefe being found infufficient, they contrived the No- 
tion of the ede for the more effectual reftraining of 
Vice and fecret Crimes. [where, by the way, we may 
again fee, even according to this Original of Laws, that 
they were firft made againft Atheiftical Pra@tices, and are 
{till neceflary on the fame Account, ] ——— POMTOY iw 
vouss ebevlo Whos 7 THs Daveous adruoun rots nore Ceobas 
peta de wit, % Oexs avirracav imonlas waslay trav oy 
Goumivwy a eacelna ray TE nctlogbancercay® ve tnd? xev~ 
Da toruwes twee adineiv, wemeicpetvor dts of Oso), x. T. A. 
The Account Critias (one of the Athenian Tyrants) gives, 


as the fame. ‘The Place is worth the Perufal of an atten- 
tive Reader. 
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edith. ety, and then to tell the World, itis aff a 
een A tcal 

P. Here then you again fee the Neceffity 
of believing a future State, in order to our 
fubfifting in this. An infinitely perfect Be« 
ing, the Author of our Nature, could not 
have fo conftituted us, as to make the Belief 
of a Lie neceffary to our living together here 
as rational Creatures. Every thing in the 
Nature of Man, when it is truly examined; 
points to the Continuance of our Exiftence 
after Death, and fhews the manifold Relati- 
ons, which join the prefent to a future State. 
Thefe Relations ftretch out to Ages that can 
never end, and carry on the Exiftence of ra- 
tional Beings even to Eternity. The Defire 
of Exiftence (you faw) is the Foundation of 
all our Defires: A happy or pleafant Exift- 
ence is the only confiftent Obje& of Defire 
in the Nature of Things: The Defire of 
rational Exiftence and Happinefs, in Oppofi- 
tion to fenfitive Pleafure, muft be rational 
and confiftent, by the Mertens « This Defire 
can never ceafe, more than rational Pleafure 
and Happinefs can ever difguft and cloy: It 
cannot be conceived that the Author of our 
Nature, and of this very Defire, who is him- 
felf an infinitely rational- Batinat fhould not 
fatisfy a rational Defire ; or not fatisfy it as 

long 
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long as it continues to be, and to be rational ; a eh. 
that is, to Eternity. oan 

M. I fee the Argument as ftrong as De- 
monttration. | 

P. Thefe are but fome fcattered Confide- 
rations, Matho, concerning the Immortality 
of the Soul of Man. The Nature of our 
Difcourfe, and the Shortnefs of our Time, 
will not fuffer us to purfue the Subje& at juft 
Length, and ina proper Method: But thefe 
Hints, and your own Reflections, as Age ri- 
pens, will ftill farther confirm you in this de- 
lightful and comfortable Speculation ; which 
isthe main End of all your Studies, all your 
Application, and in Truth of all Philofophy. 
To contract a Habit of rational Pleafure, 9 
without this Certainty, would only torture 
you the more. 


CLVII. M. That would be a melancho- 
ly Situation, while we are in Purfuit of 
Things of an eternal Nature, to be haunted 
with the conftant Fears of lofing our own 
Being, The unreflecting State of the brute 
Animal would be more eligible. 

P. Hence then it muft be an equal Encou- 
ragement to confider, that we are engaged in 
Speculations, the Pleafure and Variety of 
which will never have an End, 

Vou. Il, “ | M, It 
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Conference, V4. It muft: Wherefore (to return to our 
“.— former Subject) I now perceive why, in fome 
Parts of our paft Difcourfe, you put off my 
Queftions concerning the Art in the Works 
of Nature, which is at prefent inacceffible to 
us, either becaufe of its Remotenefs or Mi- 
nutenefs ; till we fhould be able to difcover 
fomething that might fhew the Accomplith- 
ment of our Defires poffible. 

P. How doth the Poffibility of fatisfying. 
this Defire of Knowledge now appear ? 

M. Since we are carried by a rational De- 
fire to contemplate all the Works of Nature ; 
fince ‘we can only get fuch a Tafte of this 
Pleafure here, as to excite and kindle our De- 
fire ; and fince all our rational Defires muft 
be fatisfied ; it follows, that this Beginning 
muft be continued, till we at length fee the 
Ufe, and comprehend the Contrivance of all 
the Miracles of Power and Skill, through the 
wide material Frame. Our interminable Ex- 
iftence fuits well with fuch a Defign, and 
fhews every thing confiftent. Otherwife what 
a killing Thought muft it be, to have a View 
of being turned down with the Ox, while we 
have the immenfe Profpect before our Eyes ! 
To bid an everlafting Adieu to all that which 
raifes our Nature above Humanity, being to 
fhare the Fate of the Beafts of the Field ! This 

(let 


me 
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(let me dare to fay it) would be the moft 
ftudied Cruelty, the moft exquifite Torture of 
the rational Mind. 

P. Confider what an Immortality of Ig- 
norance would be, forced upon a rational 
Being thirfting after Knowledge. 

M. You fhew me how wifely it is order- 
_€d, that our Period here thould be but thort. 
The Profpect put off to Eternity would be an 
eternal pining in Defpair. This could not be 
a Work of Kindnefs, Nor can eternal Happi- 
nefs confift in Ignorance: That brings it back 
to fomething like the Gratification of Senfe, 
It muft be intellectual. 

P, You are certainly in the right : We 
cannot have a confiftent Notion of immortal 
Happinefs unlefs it be fo conditioned. And 
as it muft be znte/lectual, it muft neceflarily 
confift in having the Power and Knowledge, 
the Wifdom and Goodnefs of the Deity gra- 
dually difcovered to us. This is the only 
Source of rational and intellectual Pleafure, 
The only Source ; for there is not another 
Nature (if I may fo fay) which we could apply 
to, or improve by. To this Purpofe it is 
wifely and wonderfully ordered, that we 
fhould begin even by the Methods of Senfe, 
‘till, having made the intended Advancement, 
that Method be antiquated, and the Defign 

| “i 2 come 
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come to be purfued in a fuperior manner. 


wy "Thefe Wonders in the material Creation were 


wrought with this View, to initiate the ratio- 
nal Being, and raife it gradually to the Know- 
ledge of higher and greater Things. Andas was 
obferved before, we cannot conceive any other 
confiftent Defign, why the Author ofour Nature 
at all reared the Frame, if not for the Sake 
and Improvement of his rational Creatures. It 
is abfurd to fuppofe that he expofed thofe 
Works of Power and Skill to inform no Be- 
ing; and impious to imagine, that he wrought 
thus to folace or improve himfelf ; as if he 
had not been fufficiently happy without a ma- 
terial Stru€ture, which he might move and 
direct various Ways ; or, asif he had propo- 
fed to attain at laft the Perfection of Art, by 
Application and Practice. His Goodnefs only 
could put him upon the whole Defign ; and 
the Defign cannot prove abortive. 

M. Yam fatisfied the Deity could not have 
expoted thofe Inftances of Divine Art for the 
Inftruction of no Beings: In that Cafe the 
Habitation of rational Creatures needed no more 
Contrivance nor Ornament, than the Retreats of 
the wild Beafts. A Convenience for fenfitive 
Life had been all that was neceflary or proper. 
And if fuch a World could not be defigned 
for Beings of a fenfitive Nature, it could not 


be 
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be defigned for the fenfitive Nature of rational , Te 
Beings ; nor be applicable to their rational —~— 
Nature in any other Refpect, than by difco- 
vering to them the Power and Wifdom of 
their Creator. | 

P. Could our Creator then defign that we 
fhould admire his Power and Wifdom, only 
as they were difplayed on the out-fides of 
Things ; but refoived to conceal from us the 
internal myfteries of Contrivance and Art, left 
we fhould improve our Nature too much ; or 
admire his Perfections beyond a certain De- 
gree ; or come at length to expect more than 
he could perform ? 

M. Thefe are impious Suppofitions, 

P. Or where the external Wonders in 
Heaven and on the Earth defigned to catch the 
Attention, and kindle up in us a rational 
Longing, with a View only to mock and tan- 
talize our Expectations ? 

M. That would be the low, malicious 
Pleafure of a weak Mortal. 

P. Or could thofe Wonders be perceived 
only by the Methods of Senfe ? 

M. ‘They could as little be perceived as 
wrought or effected by the Methods of Senfe, 

A material Syftem could no way aid the Soul 
either to perceive or act: A Syftem of inert 
Subftance limits and confines itin both, and 
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cote... may wholly impede the Exertion of its Pow- 
Hy ers. This you fhewed me before. I have 
no Doubt remaining. The Deity 1s above 

Envy: He could not defign to mock our rational 
Expectations: His Goodnefs was the only 
Motive: The Methods of Senfe are incom- 
petent: The Soul, when freed froma dead 
Subftance, hath the Limitation taken off: 
Neither the Subtilty of the Art, nor Remote- 

nefs of the Object, can be a Let to a pure 

Spirit : But to the Knowledge of what — 

| higher and greater Things were the Wonders 

in the material Univerfe defigned to raife us? 


CLVINW. P. And yet Matter, however 
heightened by Workmanfhip, is (as you your- 
felf acknowledged before) the very loweft of 
Things ; a flugegifh and inert Subftance, ut-— 
terly deftitute of all adtive Power, and ca- 
pable only of being paffive. Wherefore be- 
ware left you imagine, that this dead Sub- 
{tance obtains the higheft Rank in the Works 
of the Creator, Nothing, it is true, could 
be better fitted to initiate Beings, whofe firft 

Informations of Things are from Senfe, and 
to train them up in the Elements of Know- 
ledge and Admiration; But the external — 
Frame, the Cafe, can never be of equal 
Dignity with the Thing for whofe fake it 
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was made, nor an equal Inftance of Skill and 
Power. | 

M, You recall once more to my Thoughts 
the feveral Particulars we faw and concluded 
concerning the Nature of this Subftance. Un- 
wrought Matter prefents us with the Power 
of the Deity : But we can turn our Thoughts 
to no Species of it in the Univerfe, that has 
not gone through the Hands of the Artificer, 
It isfo wonderfully made, to fupport 
our Bodies, relieve our fenfitive Appetites, and 
convey the Notice of external Objects to the 
Soul, by Means of the Senfes, that by con- 
fidering all the Effects, without looking to 
the Cau/e, or refleCting upon the Exd, Matter 
is become the Deity of Mankind. But 
I likewife faw, that the Soul of Man, and 
of every Animal, is an immaterial Being ; 
and that the different Structure of the Body, 
in every Species of living Creatures, Is fitted 
to the various Powers and Capacities of this 
living Principle. Hence it is reafonable to 
allow, that the Creator has fhewn more Art 
and Power in making this more noble Being ; 
nor can there be lefs Variety in the living, 
than in the dead Part of the Creation. 

P. The Works of the Deity, Matho, as 
we have often faid before, conftitute a cer- 
tain Scale, or Gradation, which ftill rifes in 

oL 4. Dignity, 


Tenth 
Conference. 
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cot... Dignity. For they are either purely material, 


Ha or immatertal Subjftance, joined to an organized 
Body, or laftly pure Spirits, free from all 
Contagion of Matter. Since then in the firft 
two Parts of the Scale, there is fuch an amaz- 
ing Variety of intermediate Species, begin- 
ning at unwrought Matter, and afcending to 
Man; it is altogether incongruous, that in 
the third Order there fhould be no Gradation - 
nor Variety ; but that after we have once got 

above the Alloy and Depreffion of a dead 
' Subftance, we fhould then have rifen to the 
Supreme Being. 

M. It is certainly incongruous that all a- 
bove the Confines of Matter fhould be a 
mighty Blank. 

P. The Series of immaterial Beings be- 
gins with the very loweft Animals; that is, 
it borders on the vegetable foaeders and ri- 
fes by innumerabe Steps to Man : Now what 
is there between Man and the Deity ? 
Nothing? 

M. The third Order feems to be entirely 
wanting, and the Scale broke off in the Mid- 
dle, unlefs there ftill remains a proportional 

- Gradation among pure Spirits, full rifing | in 
Deerees of PeeniOR: 

P. Since then, there are none of the 
Works of God, but what ferve for the Ad- 

vancement 


Cofmotheoria Puerilis. 24.5 
vancement of the rational Nature ; none of , Tenth 
them fecluded or hid from the rational Spec- —-~—=4 
tator ; what Wonders of Power and Wil- 
dom, do you think, muft ftill remain, after 
we have difcovered all that are above the paf- 
five Nature of a dead Subftance ? How much 
a greater Inftance of Power is it, to have be- 
ftowed Power it/elf, and various Degrees of it 
too, upon other Beings, than to have exerted 
his own Power only on this pafflive Subject ? 

M. Thislin fome Meafure conceive, if 
I compare fe/f-moving Engines (as they are 
fuppofed) with any common Inftrument, 
which requires the conftant Application of 
the Hand. Though I am aware, that Clock- 
Work hath, properly fpeaking, no Power in 
itfelf. ——— 

P. Or could the Deity have beftowed 
Power and Agency on Living Beings, only 
as they were clogged with Syftems of dead 
Matter ? 

M. Ah! Do not afk a Queftion fo abfurd ! 
As if Matter could contribute any thing, by 
confining, or obftructing the Powers of a liv- 
ing Being ! 

P, Orcould He not have imparted to 
them Powers above thofe of the human Soul, 
without encroaching on his own Omnipo- 
tence ? 


M, It 
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Coun. <M. It is too much; Philon; I fee the 
-—-— immaterial, the fpiritual, the living Part of 

the Creation, may rifein Degrees of Power 
above.our Conceptions; yet without being 
able to approach the boundlefs Perfections, 
and felf-exiftent Nature of the Creator. 
P. If therefore there muft be an infinite 
Diftance between the higheft created Nature, 
_ and the necefflary Perfections of the Deity, 
‘ the Knowledge of created Beings, or concern- 
ing created Things, muft fall infinitely thort 
of the Knowledge in the Dzvine Mind. The - 
Connexion of eternal Ideas, which ‘have no 
Relation to the Exiftence of any Thing, ex- 
cept the Mind, whofe Ideas they are, are 
many ways, infinite ways infinite. We may 
ftill be advancing in the Perfection of our 
Nature, and ftill muft.be at an infinite Dif- 
tance from the neceffarily exifting Being, 

MM. 1 fee that Neceffity of Perfection mutt 
infinitely prevent all poflible Improvement of 
Perfection. | 

P, You exprefs the Difproportion, Mazho, 
juftly: As an endlefs Addition of Minutes 
could never conftitute Eternity, nor make 
the future Prof{pect lefs ; foit is between im- 
mortal Beings, ftill advancing in Perfection, 
and the Deity neceffarily perfect. And in 


this confifts the eternal Happinefs of rational 
Beings, 
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Beings, endlefly to acquire new Acceffions of o,nfcrence: 
Perfection and Happinefs, with an infinite —~—“ 
Profpect ftill before them. Thus the Soul 

mutt flourifh in the Adoration and Love of 

its Maker, through Ages that cannot end, and 

in the Fellowfhip of happy Spirits paft num- 

bering. 

M. Nor does the Certainty of this Prof- 
pect lefs conftitute our prefent Happinets ; 
fince thefe Reafons cannot fail, or yield, in 
Sicknefs, Danger, or Death itfelf, 

And now, Philon, I fhall put an end to 
my Queftions, and the Trouble I have given 
you; nor fhall I attempt to exprefs in Words 
the Senfe I: have of your Friendfhip: But 
while I remember the noble Truths you have 
fhewn me, and the Dignity of the human 
Soul, I cannot forget the Man who firft led 
me through thefe pleafing Speculations. 

P. This is too much, Maths, to your 
Friend. Wereit true, that I had been fo 
ferviceable to you as you fpeak of, my Plea- 
fure muft be at leaft equal to yours. But 
you owe the greateft Part of thefe Difcove- 
ries to your own Genzus, the Happinefs of 
which I have often admired in the Courfe of 
our Conferences ; for you difcovered the Rea- 
fons of Things yourfelf, and generally pre- 
vented what I had to fay. 

ANN O- 
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ANNOTATION 


'To what is faid in the Seventh Conference 


above, concerning the Point of equal At- 
traction between the Sun and any of the 
Planets ; or that Point, where if a Body 
were placed, it fhould gravitate neither to 

the Sun, nor to the Planet. 


AS the Method propofed in the Note at 
the End of the Latin Pamphlet, for 
enquiring into the Sun’s Parallax, and ap- 
proaching, if poffible, nearer the Truth, has 
not, J humbly think, been fufficiently confi- 
dered ; I beg Leave to tranflate the Note here, 
and make it a little plainer, that what is pro- 
pofed may be feen with the lefs Trouble : 
Hoping no one will be offended, fince I do it 
with no View to contradict, or find fault, but 
only for the Sake of what I take to be the 


Es uth, 


The Method of finding out the Point of 
equal Attraction between =the Sun and any 
Planet, the Quantity of whofe Matter is 
known with Refpect to that of the Sun, will 
ealily appear from an Example, Let the Line 

IS 
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IS reprefent the Diftance between ‘fupiter 
(for Inftance) and the Sun. 
bd 33 emai 
je fp ca Ra ae pec aie Les 
66 
Upon the Suppofition that the Sun’s Diftance 
from the Earth is about 21000 of the Earth’s 
Semi-diameters, the Quantity of Matter in 
the Sun is to that in ‘fupiter nearly as 1089 
to 1; which is eafily difcovered from what 
is fhewn in N°. 131 above. TheSquare Root 
of the Number 1089 is 33. Now at an 
equal Diftance from both Bodies, or at the 
middle Diftance P between their Centers, their 
attractive Forces are as their Quantities of Mat- 
ter, 108g and 1. Thatis, the Sun’s Attrac- 
tion is there 1089 Times ftronger than ‘Fu- 
piter’s, LetI bbe +> part of IP, (or zs 
Part of the whole Diftance I S$; ) and fupz- 
ter’s Attraction at b will be 1089 Times great- 
er than it is at P; for it is inverfely as the 
Squares of the two Diftances Ib and I P. 
Therefore Supiter’s attractive Force at b, and 
the Sun’s at P muft be equal. Then fince 
both Forces decreafe as the Squares of the Di- 
{tances increafe, they muft come to be equal 
again, or balance each other, at fome com- 
mon Point between b and P. Let that Point 
be d. And fince ‘fupiter’s Force at b, is to 
his 
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his Force at d, as the Sun’s Force at P; is to 
his Force atd ; (for as the Antecedents are 
equal, fo are the Confequents ;) the Squares 
proportional to thefe Forces mutt alfo be pro- 
portional; that is, Id Square 1s to Ib Square as 
Sd Square is toSP Square; and, by Inverfion, 
Tbfq.:I dig. :: SP fg.: Sdfg. And (by 
Eucl, Ns <2°2,) «Yb. lds SP*: Sd Eleuee, 
making bd==x, it will.be, 1: 1+x :: 33: 
65—x or 33——-33X==65—-x. Whence bd 
Obsxees r= — 1%, Thus Id, or 14x is 
equal toss Part of the whole Diftancebetween _ 
the two Bodies, and BUR ot Us not : But it 
cannot be equal to ?- ‘Parts, or ~~ Part of the 
whole Diftance. Ear if Id Fee double Ib, 
Sd would be double SP; that is, d would 
coincide with I, which is repugnant. 

Hence we may form this general Rule con- 
cerning the Point, where the attractive Force 
of a Planet is equal to the attractive Force of 
the Sun, vez. ‘That it is more remote from 
the Planet than that Part of the Diftance be- 
tween the Sun and it, which is exprefled by 
a Fraction, whofe Numerator is unit, or the 
Quantity of Matter in the Planet; and the 


Denominator is twice the Square Root of the 


- Quantity of Matter in the Sun: But it can 


never come to be equal to two fuch Parts. 


From 
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From this we may eafily fee that the Point 
of equal Attraction between the Sun and this 
Planet falls a great Way without the Orbit of 
his utmoft Satellite. Ifthe Earth’s Diftance 
from the Sun be 21000 of its own Semi-dia- 
meters, Ffupiter’s Diftance from him is about 
5264 of his Diameters. And fuppofing the 
Point of equal Attraction between him and 
the Sun +; of this Diftance, that comes to 
about 159 of his Diameters: Whereas his out- 
ermott Satellite is diftant from his Center only 
12-~Diameters. All his Satellites therefore lye 
far within the Limits of their Primary’s {trong- 
er Attraction; fo that they muft have been re- 
moved to a vaft Diftance from him, if they 
had revolved about the Sun feparately, as pri- 
mary Planets; as was obferved above (N°. 
116.) The fame Way it may be found that 
the innermoft of Saturn’s Moons muft have 
revolved ata greater Diftance from his Center, 
than 84 Diameters of his Ring, to have been 
‘without the Limits of his prevalent attractive 
Force ; whereas the outermoft of them is not 
above 12 of thefe Diameters removed from his 
Center. Which fhews us clearly that the 
Bounds of the Solar Syftem muft have been 
greatly enlarged, had the g Satellites of thofe 
two Planets revolved immediately about the 
Sun as primary Planets. Saturn’s Satellites, 

I | for 
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for Inftance, muft have been removed, not 
only without the Limit of equal’ Attra@tion 
between the Sun and him, but the loweft of 
them muft have revolved at a far greater Di 
tance from ‘fupzter, than Saturn himfelf 
now revolves : Since if upzter difturbs them 
at prefent, notwithftanding the attractive 
Force of their Primary, he muft have drawn 
them quite down then, when nothing but 
their centrifugal Force kept them in their 
Orbits. 

This Calculation proceeds on the com- 
mon Suppofition , that the Sun’s Parallax 
(or the Angle which the Semi-diameter of 
the Earth fubtends at the Sun) is 10 Seconds ; 
and therefore that the Diftance of the Earth 
from the Sun is about 21000 of its own Semi- 
diameters. But when I endeavoured to ap- 
ply the fame Argument and Calculation to 
our Moon in order to difcover how far fhe 
was within the Limit of equal Attraction be- 
tween the Sun and Earth, I was furprized to 
find, that, on this Suppofition, fhe muft re- 
volve a great Way without that Limit. This 
made me fufpect fomething not commonly 
attended to, which will prove to us (I ftill 


humbly think) that the Diftance of the Sun 


cannot be near fo great. However, I hall 
give the Calculation itfelf, that it may be ex- 
amined. If 
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If the Sun’s Parallax be 10”, or rather 9” 
54”, his mean Diftance from the Earth will 
be 20797, 5 of its Semi-diameters ; and 
the Quantities of Matter in the Sun and 
Earth will then be as 277000 and 1; by 
what is faid above, N°. 131. For fince the 
Moon’s periodical Time is 655 Hours 43 
Minutes, or 655,716 Hours, the Square of 
it will be 429963,472656: And the Square 
of her periodical Time, if fhe revolved at 
the fame Diftance from the Center of the 
Earth as Venus does from the Center of the 
Sun, would be 6601084467273. Venus’s 
periodical Time is 5393 Hours; the Square 
of which is 29084449. And the Quantity 
of Matter in the Sun will be to the Quantity 
of Matter in the Earth inverfely as the Squares 
of the periodical Times of two Bodies re- 
volving about them at equal Diftances : That 


is, as 6601084467278 to 29084449, OF as - 


277000 tor. This I have {et down, that 
any ingenious Perfon, though a Stranger to 
thefe Things, may fatisfy himfelf, by going 
through the whole Calculation, if he has 
a Mind. 

The Square Root of 277000 is 476, 
neglecting the decimal Parts, Let the Line 


bd 476 P 476 
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TS reprefent the Diftance between the Cen- 
ters of the Earth and Sun. At the middle 
Point P between their Centers the Sun’s At- 
traction Is 277000 lm greater than the 


‘Farth’s. Let Tb be -+~ Part of TP, of 547 


Part of the whole Diftance TS, as before ; 
and the Earth’s Attraction at b will be 
277000 Times greater than at P; or it will 
be equal to the Sun’s Attraction at P, for the 
Reafon afligned above, Let d be the common 
Point between b and P, where they will 
again be equal ; and then, as in the former 
Example, Tb: Td::SP: Sd, or (making 
bd = x ).it will be, 1: 14-33 496: 951 


‘—x. Hence 476-+476 x=951—x; and 
x==4t5, Therefore Tb--bd, or 1-+x is 


equal to sf+ Part of the whole Diftance 
TS-+ #25 of st= Part of it ; but cannot 
be equal to 2. Parts, or zs Part of it. 
Since Vd, or -+ x is equal toy x 42% 
(=1,9958) Ns ES, it is => Part of it; 
forpayye 8 Sar. woAnd aova7es Se- 
mi-diameters divided by 477, gives 43,6. 
Thus Td is == 43,6 Semi-diameters of the 
Earth ; or the Point of equal Attraction be- 
tween the Earth and Sun falls within 43,6 


‘Semi-diameters. of the Earth’s Center. 


The Moon revolves at 60, fometimes at 


632 Semi-diameters of the Earth from its 


Center ; 3 in which Cafe it full appears to me 
that 


; 
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that in every Conjunction fhe would defert 


the Earth, carried off by the prevalent Force 
of the Sun; at leaft, if the Reafoning in 
the Seventh Conference above be juft. For 
then we muft fuppofe, either that the is car- 
ried round the Earth contrary to the common 
Law of Gravity, and on other Conditions 
than the Satellites of Yupiter and Saturn are 
carried round their Primaries; or elfe that 
both the Quantity of Matter inthe Sun, and 
his Diftance from the Earth, muft be different 
from thofe laft affigned. Let us try therefore 
what his Diftance muft be, that this Limit of 
equal Attraction between him and the Earth 
may fall without the Orbit of the Moon, 

It has been obferved before (N°. gg.) that 
the greater the Quantity of Matter in the 
Sun is, orthe greater the Diftance between 
him and the Earth is fuppofed to be, the near- 


er the Limit where they attraét equally will 


approach tothe Earth. Thus if.we make 
his Parallax 6”, and therefore his Diftance 
from us 34377 Semi-diameters of the Earth, 
according to the celebrated Mr. De /e ites 


by proceeding as before, the Quantity of 
Matter in him will ‘be to the Matter in the 


Earth, as 1024820 to 31. The Square 
Root of 1024820 is ro12, and *47,4’— 
34. Whence the Limit of net Attraction 
then -between'the Sun and Earth will be but 

Fs tae about 
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about 34 Semi-diameters of the Earth fronr 
its Center. On this Suppofition therefore, 
the Force of the Earth to retain the Moon in ‘ 
her Orbit would be little more than a ath 
Part of the Sun’s Force to draw her from it. 

If we make the Sun’s Parallax 12”, the 
double of the laft, his Diftance from us will 
be one half of the former, or 17188 Semi- | 
diameters of the Earth ; and the Quantity of 
Matter in him will beas 128102, the Mat- 
terin the Earth being ftill as unity. The 
Square Root of 128102183573; and 4335 
48, The Point of equal Attraction there- 
fore fhould be but 48 Semi-diameters of the 
Earth from its Center ; and its Force at 60, 
or 63 Semi-diameters Diftance, would  ftill 
be much too weak to keep the Moon in her 
Orbit. 

If the Parallax fhould be fuppofed 20, or 
the Sun’s Diftance from the Earth 10000 of 
its Semi-diameters ; the Quantities of Matter 
in the Sun and Earth will be as 25230 and 
1. The Square Root of 25230 is 1583 
and the Diftance of the Limit of equal At- 
traction will be --?$-3—= 63 Semi-diameters 
of the Earth from its Center. Here the Sun 
and Earth’s Forces would be but equal in the 
Moon’s Apogeum ; whence ftill there is no- 
thing, no Caufe to make her mount up 


again towards the Earth’s Orbit, after her 
m wich CP i dae Laftly, 


— Cofmotheoria Puerilis. 

Laftly, Let us fuppofe that the Diftance 
of the Earth from the Sun is only 8000 of 
its own Semi-diameters ; or that the parallac- 
tick Angle is 26” ; and the Quantities of Mat- 
ter in the Sun and Earth then will be as 


eA 


12917,8 and 1. Here (the Square Root et 


12917, 8 being 113,6) the whole Diftance 
TS will be expreffed by double that Root, or 
227,2;and Td, or 1-|-x is equal to 1 32 
—1,982 of the whole Diftance. Wherefore 
sive—r14,6 5 and i22%—=69,8 Semi- 
diameters of the Earth. Here perhaps we 
may ftop, having got the Point of equal At- 
traction between the Sun and Earth, with- 
out the Orbit of the Moon : But fooner I 
think we cannot ftop. For when the Sun is 
at this Diftance from us, the Force of the 
Earth upon the Moon at her middle Diftance, 
is to the Force of the Sun upon her, only as 
1,334 to 1: And in the “pogeun, it is but 
ag 19227 tOntes which cannot be too much, 
that the Earth may have the Command of its 
own Satellite. We will rather, I believe, 
think it_too little, if we confider an Obierva- 
tion made by the learned Doétor Halley, whith 
has a Relation to this Matter. 

It hath been obferved before that, if the 
Diftance of the Earth from the Sun be 21000 
of its own Semi-diameters, its mean Motion 
will be at the Rate of a 1000 Engli/h Miles 
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ima Minute. Or, if its Diftance were (ac- 


cording to M. De Ja Hire) 34377 fuch Se- 
mi-diameters, it muft move at the Rate of 
1635 Miles in a Minute, And yet the learn- 
ed Gentleman juft now mentioned thinks it 
oreat that it fhould move at the Rate of 210 
Miles in a Minute. In his Obervation of 
Mercury in the Sun at St. Helena, 1677, 
he fays that the annual Motion of the Earth 
is fo exceeding {wift, as far to exceed that of 
a Bullet fhot out of a Cannon, and to be 
after the Rate of 3 Engli/h Miles and a half 
in a Second, which is 210 Miles ina Minute, 
or 12600 Miles in an Hour*, Here it may 
not be amifs to confider what the Earth’s Di- 
{tance from the Sun would be, according to 
this Velocity of Motion ina Minute, 

The Minutes in a Year are 525969. The 
Miles then in the Earth’s annual Orbit will be 
210% 525069, or 1104543490 Englifh 
Miles, The Diameter of the Earth itfelf is, ac~ — 
cording to Mr, Norwood’sMenfuration, 7967 ,7 
fuch Miles, But 1104543490 divided by 
7967,7 gives us 13862,6. That is, the 


- Miles in the whole annual Orbit divided by 


the Miles in the Earth’s own Diameter, gives 
us the Number of Diameters in the whole 
Circumference of the Orbit, wz. 13862,6; 

* See Doctor Harris's Lexiton Technicum, in the Word Earth, 
Vol, f, 
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-€ its Motion be 210 Miles in a Minute. And 
there will be juft as many Semi-diameters of 
the Earth, in half the Circumference of the 
Orbit.—The Proportion between the Semi- 
circle and Radius, is that of 314159 to 
100000. Therefore in the prefent Cafe it will 
be, aS 314159 to 100000 ; fo half the 
Circumference of the Earth’s annual Orbit 
exprefied in Semi-diameters of the Earth. it- 
felf, viz. 13863, to 4412,7; the Radius 
of the Orbit exprefled in the fame Semi-di- 
ameters of the Earth. Thus; if 21¢ 
Miles be the Earth’s annual Motion ina Mi- 
nute, its mean Diftance from the Sun will 
not be above 44.13 of its own Semi-diameters. 
This will furprife thofe who have been accul- 
tomed to think of 20000 or 30000 Semi- 
diameters Diftance; and yet any ingenious 
Perfon,- how little foever {killed in thefe Af- 
fairs, may try this eafy C.1culation for his owa 
Satisfaction. As 4413 isa great deal lefs than 
So00 Semi-diameters, this leffer Diftance 
will throw the Point of equal Attraction be- 
tween the Sun and Earth full much farther 
f-om the Center of the Earth, than 69 oF 
70 Semi-diameters ; and therefore ftull farther 
without the Orbit of the Moon: Which, 
‘€ we reflec how far the Satellites of Fupiter 
and Saturn lye within this Limit between the 
Sun and their Primaries, is not at all impro- 

Aa4 bakle. 
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bable. For though we fhould allow (as is 
but reafonable) that it is fcarcely poffible to 
make fuch Obfervations with the laft Degree 
of Exactnefs, yet itis hard to fuppofe that 


this Great Man affigned to the Earth little 


more than the fifth Part of its real Velocity. 

If the Sun’s Diftance from the Earth be 
8000 Semi-diameters, (and it is far more 
probable that it fhould be lefs than greater) 


- the Earth's Motion in a Minute will be 38 I 


Miles. If their Diftance fhould be 7o0o 
Semi-diameters of the Earth; which Dr. 
Keill {ays isthe only Thing that is certain, 
from the feveral Methods of obferving the 
Parallax; the Motion of the Earth will be 
about 333 2 Miles in a Minute.. So that 
Doctor Halley’s Obfervation cannot be fo 
wide as the common Parallax of 10 Seconds 
would make it. But thefe Things I leave 
to the Confideration of better Judges, 
There were fome other Particulars in the 


.. Latin Note, concerning the Weight of Bo- 


dies on-the Surface of the Sun, his Diameter 
and Denfity, on the Suppofition that his Di- 
ftance from us was 8000 Semi-diameters of 
the Earth ; which I omit, fince it feems 
plain that. his Diftance is not fo great. I 
fhall only take notice of one Thing mentioned 
there, wz. That what-ever fhe Sun’s Di- 
flance from ih r1¢ Earth may be, his attractive 

Force 
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- Force on the Earth will be fuch as to hinder... 
it with the Moon to roll round their common ““w==¥ 
Center of Gravity. The only Thing that 
could make the Earth revolve about this Cen- 
ter mutt be the attractive Force of the Moon 
upon it; which Force muft furely have this 
 Effe&, if no other Force intervened; as 
was obferved in N°. 96. in the Seventh Con- 
ference. But if a Force many Times ftronger 
than this detains the Earth, 1t cannot yield to 
a weaker in Oppofition to fuch ftronger Force, 
This will be plain if we confider, that the 
Earth in revolving about this Center mutt 
fometimes rife to an abfolutely greater Diftance 
from the Sun, and then fall down through a 
certain Space nearer him : For (as was obfer- 
ved Ne. g7.) it is the common Center of 
Gravity between it and the Moon, that keeps 
always at an equal Diftance from him. And 
if the Earth could not make the Moon rife 
in Oppofition to the Sun’s ftronger Action 
upon her, much lefs could the Moon make 
the Earth rife in Oppofition to the fame Ac- 
tion. As in that Cafe we confidered the Point 
of equal Attraction between 'the Sun and the 
Earth, fo in this we muft confider the Point 
of equal Attraction between the Sun and the 
Moon. Which Point, if the Earth’s Diftance 
from the Sun be 21000 of its own Semi- 
diameters, 
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diameters, is hardly 7 fuch Semi-diameters 
from the Center of the Moon; and if the 
Diftance be but 8000 Semi-diameters, the 
Point of equal Attra@tion between the Sun 
and Moon is not yet above 11 fuch Semi- 
diameters from her Center. On the former 
Suppofition the Sun’s Force upon the Earthis 
to the Moon’s Force upon it as 76 to 1; 
and on the latter, as 29 to 1. And ifa Force 
as 2g were overcome by 1, certainly the 
Force as 28 would be overcome by nothing. 
There is no explaining, by any Example or 
Semile, (as has been endeavoured) how the 
Earth and Moon mayrevolveabout their com- 
mon Center of Gravity, in a mechanical 
manner, unlefs each of them attracted the 
other more than the Sun does: That is, un- 
lefs each of them revolved within the Limit 
of equal AttraCtion between the other and 
the Sun. And even then their Motion about 
this imaginary Point would be any Thing ra- 
ther than mechanical, I defire any one feri- 
ouily to read N°. g7, above, and then to 
declare whether he thinks that fuch a Moti- 
on, as this is there fhewn to be, could either 
be performed or explained mechanically... 


The End of the Second Volume. 
Printed by James BETTENHAM. 
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horizontal Diretion, and if return’d with a proper Di- 
rection and Force, i. 243, 244. 

How it would move, the Earth fuppofed to be perfo- 
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material Subftances, what Inconveniences would follow, 1: 
» ‘Se 
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from its oppofite Side, i,13. See Below, Attraction, 
Downward. 
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eee Its Circumference how much and how known, 
1.64, 65. 
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20657 

pata the Motion not fo if the Mountains did not 
balance one another, i. 81, 82. 
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“The parallelifm of its Axis. See Axis. 

wwe Fts Velocity according to fome Calculation, 1. 
153955 4: es, 
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for the fake of Vegetation, 1. 239. 
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Moon, i. 10. © /egqg. 361, 362. 
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the Sun, 11. 124. 
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—— Isa Moon to its own Satellite, i. 141. 

——- Its Magnus Orbis what, 11. 170. 

—— The Diameter of this Orbit. Jd7d. 

This Diameter bears no Proportion to the Diftance 
of the fixed Stars. See Stars. 

~—— The Proportion between its centrifugal Force where 
greateft, and centripetal Force ftated, i1. 209. 
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li, 209, 210. 

——— The bad Confequences that would attend this. dzd. 

Might perform its diurnal Rotation in an Hour and 

an halt with no Inconvenience as to this Point, provided its 

Gravity was augmented, il. 210—z12. . 

Why colder though nearer the Sun in Winter thaa in 

Summer, ii. 226—231. & fegg. 

The Proportion of its Heat in Summer to that in Win- 

ter. See Suz. 

Moves in an elliptical Orbit. See Planets, Body, Ellipfis. 

-——— Hence inferr’d that the Sun is nearer in Winter than in 
Summer, and that the Winter half Year is longer than the 
Summer, il. 283, 284. 

Earthquakes, how they may be accounted for, ii, 186, 187. 

Eclipfe, in what cafe we would have one of the Sun and an- 
other of the Moon every Month. See Moon. 

What occafions them. See Earth, Moon. 

Education, {ome ‘Thoughts on the Manner of it, i. 394—400. 

Effuvia, What, and its Ufe. See Vegetables, 

What occafions it, ii. 224, 

Llafticity, what, See dir. 
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Evlipfis, its Figure defcribed, and how one may draw it, ii, 
231, 232. 

How a Body may move in the Perimeter of an Ellipfis 
by the Compofition of an attractive and projectile Porce, 
either when the attracting Body is in the Center of the ki- 
lipfis, or in one of its Foci, 11. 233, to 279. 

—— The Procefs and Generation of the Ellipfis. See Body. 

—— A Body moving in Ellipfis defcribes equal Areas in E- 
qual times, ii. 233 to 236, and 273, 274. 

It’s Excentricity what, and its different Degrees arifing 

from the variable Situation of its Points the Foci, 1. 270— 
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Empiricus, (Sextus) his Account of the Rife of Religion, i1. 
335- 

Exiftence, the Defire of it, the Spring of all brave and virtuous 
A@tions. See Man. 

Experiment, proving Attraction. See Attraction perceptible 


in fome Cafes. 
Several of them proving the Preffure and Elafticity or 


Spring of the Air. See Air and Bell. 
——— Of a Body ina hollow Sphere of attracting Matter, i. 
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ISHES. See Animals on the Article of their Con- 
nection and Aptitude. 

Food, the rich Provifion and Fitnefs of it to the various Kinds 
of Animals, 1. 256, & /eqq. 

Foffils, Stones, Metals, Minerals and Salts not rude or unwrought- 
Matter, i. 228. exemplified in the Staluctites and Coral. 
See Cora’. | 

Fungi, their many Kinds. See Mu/brooms. 


G. 
OD, his natural and moral Perfections demonftrated 
from the Motion and Order of the Planets, and from 
the Nature of Matter in general, efpecially from its Refi- 
ftance, Inativity and other Affections, and that his Per- 
fettions are neceflary, infinite and naturally united, 1. 175— 
196. 
—_— ‘This Kind of Proof, though abftra&, yet natural, 1. 196. 
—— Notcruel, tyrannical, malicious, or envious, 1. 192, 193. 
—— His Power and Knowledge, feen in Matter, confidered 
m any Refpect,-i. 209. See Power. | 
—— His conftant Power and Wifdom deduced from Vege- 


tation, 1, 245. | 
Bb 3 , God 
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God, And from the Propagation and Growth of Animals, 1. 249. 
-—— Whether he can perform Contradiétions, ii. 311, 312. 
—— The Folly of appealing to his Power in this Point, i. 

17, 318. 

: The Author of Matter’s Motion in any State, i. 319— 

oats 

ria The Spring of {fpontaneous Motion, i. 335. 

His Condefcenfion in cooperating with the fpontaneous 
Motion of Animals, 1. 336. 

——- Proved to be a neceflary Being, 1. 375 —378. 

Whether this Neceflity holds to, as well as from Eter- 

nity, 1. 378—382. 

daboreeed by eternal Truths, which intimately be- 

long to him, 1. 382—386. 

Pil 5 othing wanting to make the Deity happy and perfect, 
and how we may fatisfy ourfelves, that he exifts, and is 
fuch a Being, i. 389—393. 

The fame fhewn from the beautiful Proportion of the 
Planets Motions, ii. 111, 112. 

——— His Goodnefs inferred from the Ends and Purpofes of 
the Atmofphere, 1. 125, 126. - 

Our Idea of him, both with Refpect to his natural and 
moral Attributes, heightened ae, a Plurality of Worlds, 11. 
178-—184. 

»—-—- Not perplexed, limited, or confined with a Multiplicity 
of Actions. bid. 

wwem Elis Wifdom inferred from the Planets, being nearly in 
the fame Plane, i. 286. 

——— His Power from the Magnitude and Motions of the | 
Planets, ii. 289. 

——— His Power and Agency fhewen from the comyound Mo- 
tion of the Planets, n. 27, 28. 

The Truth of his* Exiftence originally univerfal, and 
impoffible to be univerfally loft, 11. 294—296. 

~-— His Goodnefs free and gratuitous, and nese than that 

f Man’s, 11. 313. 

n——— tO ‘deny his Being, is to deny Power and Perfeétion to 
be impoffible, 1. 318. 

-—— His Defign in creating ae Univerfe was to inftruét im- 
mortal Beings, 1. 337, 338 

Grafs, That all Fleth is fo literally true, i. 256. 

Gravitation, What 1. 30. 

Doth not belong to Matter, i. 31. See Matter, 

Attra&ion. 

An Impreffion of an immaterial Caufe, 1. 68. 

Its Variety and Multiplicity, 1. z10—213. 

Cannot be the Effe& of any inftrumental Caufe, i 

212. See Matter, Attradcion. Gravitation, 
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Gravitation, Is the Cement not only of particular Bodies, but 

of the whole Univerfe, 212. 
— Is in proportion to the Quantity of Matter, i. 

Ry i 

we ——— Prevails to fome Center throughout the whole Space 
of the Solar Syftem, and is that which impels the Earth and 
other Planets towards the Sun, i. 162—169. 11. 5, 6, 32. 

Is the fame throughout all the Planets, primary and 
fecondary, with that obfervable on our Earth, 1.170. See 
the laft Reference, and Planets. 

,——___— Isa relative Term. See Downward, and before. 
I. BeOs-9 36 

This Force not impreffed at a Venture, but adjufted 
with the Projeétile, i. 171, 172. See Attraction, Planets. 

Gravity, The Nature of it, i. 12---34. See Attraction; Gra- 
qitation. 

Gregory, His Argument for a feventh Planet, 11.75. 

Gun, Its Barrel burft by artificial Freezing, i. 221. See Cold. 


H. 
H’ PPINESS, wherein it confifts, ii. 339, 346, 347. 
Beart, its Motions. See Blood. 

Heat, difpenfed rather according to the Surface than the 
Quantity of Matter in a luminous Body, il, 216. 

Is not always in proportion according to our Vicinity to 

the Sun, 11. 220—223. 

Its Extremity qualified by the Atmofphere, ibd. 

—__. Is increafed or diminifhed, the Diltance of the Body 
being the fame, in proportion to the Incidence of its Rays, 
earths 

——— This Proportion of it in Summer and Winter flated, ii. 
ooh 

Holds no Proportion with the Sun’s Diftance, and why, 
ii. 284. See Sux, Cold. 

——~ Increafes the Spring of the Air. See dir. 

Heavens, farround the earth, 1. 11. 

a Their whole Concavity difcoverable if one travei 
the whole Meridian, confequently their Concavity meafur- 
able, 1. 64. 

———_—_—— The Abfurdity of fuppofing the Heavens, with the 
Bodies in it, to whirl round the Earth in twenty-four Hours. 
See Earth, Motion abfolute and relative. 

The whole Concavity reprefented on the convex Side 
of a Globe, i. 124. 

Hire (Monfieur) his Calculation of the Sun’s Parallax. See 
Parallax. 


Bb 4 Hunger, 
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Hunger, By what caufed, 1. 324. 
Huygens, His Calculation of the Sun’s Semidiameter, i. 110. 


i 


Gnorance, The Caufe of Men’s finding Fault with the Works 
of God. See Alphon/fo. 

Limortality. See Men. 

Iuertia, What? See Matter... 
dnfinity, an Attribute.of the Supreme Being, 1. 57, 58. See 
God, Matter. 

Infeis, ‘Their Nympha, what, 1. 273. 

Their different Transformations, 1. 267—271. 

wee Farther Inftances of their Transformations, 1. 283. 

Inflin@, What? See Animals, Brutes, Reafon, Man. 

Jupiter, His Rank among the Planets. See Sy/fem Solar. 

Much greater than our Earth, i. 83. See delaqw. 

The Time of his Diurnal Motion round his Axis, 

ibid and below. 

His Periodical Motion, i. 86. and beloa. 

His four Moons, 7zdzd. 

~~~ His Ecliptick and Equator nearly coincide, i. 142. 

Confequences from this, 7déd. 

.-—— His Lunar Months fhort and Eclipfes frequent, li. 63, 64. 

The Purpofes of his feveral Moons, u1. 65. 

e——— What Planets appear, and the Manner of their Ap- 
pearance to his Inhabitants. See Planets. 

His greateit Elongation from the Sun to an Inhabitant 

Saturn, i. 72. 

— His Moons by whom difcovered, 11. 76. 

——— The Diftance from his Center of the Limit of equal 
Attraction, between him and the Sun, with the Diftance of 
his utmoft Satellite from his own Center, and the periodic 
Time of his innermoft Satellite at feveral fuppofed Diftances, 
ii. 79—31. 

His apparent Magnitude to his innermoft Satellite, and 

what it is with tase to the Sun, and how this is afcer- 

tained, 1. 147—1 

The Length f his Day, 1. 195. 

The Advantages thereof, ibid and 196. 

-— The Gravity of Bodies on his Surface with refpect to 

our Karth, 11..195. 

His Circumference, zzd. 

The Proportion of his periodic Time and that of his 

centrifugal Force, compared to thofe of our Earth, zdzd. 

wwe The Reafon why the Weight of Bodies is not ten 

‘Tiines more than that o* our Earth, fince his Circumference 

is ten Times greater, 1. 197. 


Jupiter, 
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pene What diurnal Revolutions he muft make, that the 
centrifugal Force of Bodies on his Surface might have been 
equal to their Weight or Gravity, il. 212. 

———. The exact Time of his Revolution on his Axis, 1i. 213. 

A great Part of the Weight of Bodies on his Surface 

taken off by afwift Rotation, u. idid. 


His Equator greatly protuberant, and why, il. 213, 


214, 


K. 

ETL, his Calculation of the Sun’s Diftance, ii. 360. 

Knowledge, The Communication of it generous and ufe- 
fuliei+73.. 
No Kind nor Degree of it in the Univerfe without 
an intelligent Being, i. 139. See God. 
The Defire of it rational, 1. 304, 305. 
That of Nature owing to this Defire, zzd. 
That of Men limited. See Maz. 


i: 
E* WS, Could not preferve a Society of Atheifts, ii. 324. 
See Atheifts, Bayle. 

Light, from a thining Body, if no other Body intervenes, is 
itronger and farther than a borrowed Light, igre & 

Is refifting Matter, 1. 184. 

Some of its Properties, i. 213—-216. 

eo Its Velocity, 1.214. 

—— Its Reflection, zbid. 

«——~ A common Phenomenon hence arifing folved. See 
Objeds. 

-—— Its Motion an Argument againit the Ptolemaic Syitem, 
i 20. 

—— Its Refrangibility, zdid. 

Not of one Colour, bid. 

For what Ufe it was defign’d in the ‘Nature of Things, 
iil, so—538. 

foes) Ce an Argument for the Planets being inhabited, 
ibid. and 176——178. See Planets. 

Difpenfed rather according to the Surface than the 
Quantity of Matter in a luminous Body, 11, 216. 

Loadfione. See Earth. 


M. 

M. AN, His Body bears the whole Weight of the Atmo- 
Vi. fphere, ii. 128, 185-188. 

——— The Rate of its Preffure on his Body. See Air. 


Man, 
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~———- Has no Reafon to dread being overlook’d by God, amidft 
the Multiplicity of Beings and Aétions, ii. 181. 

To what End were his Faculties given him, i. 175, 177. 

———— His Soul fuperior to that of the Brutes proved by two 
Asguments, 1. 339—345. See Animals, Brutes, and below, 

—— His Knowledge limited, i. 191, 192. 

~-—— The Abfurdity of a contrary Suppofition, zbid. 

—-— His Soul immortal, 11. 290, 337. 

—— Prov’d, 1. To bea percipient, thinking Being, inde- 
pendent of Matter, 11. 29g0—z294. 

——— 2. From the Antiquity and Univerfality of this Opinion, 
294— 2096. | 
—— 3. From his Delight m, and Defire of Knowledge, ii. 

- 297—299. 

Sez 4. Tnconifteht with the Nature of God, to deftroy ra- 
tional Beings for whom the Univerfe was created, the Fa- 
brick ftill fubfifting, 11. 299, 300. : 

——— 5. From his Defire of Exiftence, ti. 300, & /eg. 

—— This Defire of Exiftence the Foundation of all his De- 
fires, zbzd. 

(Cannot have utter Extinction for the Object of his De- 
pre. oes: 

——~ This Defire the Principle of all his brave and virtuous 
Actions, ii. 305. 

1. As appears from his Public Spirit. 

2. From his Provifion and Care of the Commonwealth, and 
its leffer Societies. :. 

3. From the Principle of Self-Prefervation, and his various 
Methods of iecuring a Name and Reputation, ii. 305 


—310. 
4. Pree his Fellow-feeling, or Sympathy, the Spring of 
focial and generous Virtue, zbid. 312. 
Hence the Principle of Virtue not to be feparated from Self- 
Love, ibid. 313—317. 
Naturally religious, zbid. 334. 
His believing a future State neceflary to his fubfifting 
‘here, ibid. 336. 
Mars, his Rank among the Planets. See Sy/em Solar. 
His diurnal Motion round his Axis, i. 83. il. 195. 
»—— His periodical Motion, 1. 86. 
——~ His Ecliptic and Equator nearly coincide, 1. 142. 
Confequences from this. fbid. 
‘Has probably a Moon ‘to attend him, though yet un- 
difcovered, 11. 70, 73. 
The Limit of equal Attra€tion between him and the 
San, and the Diflance at which a fatellite revolves round 
him, us, 83, 84. Mars, 
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Mars, What Planets appear, and the Manner of their Ap- 
pearances to his Inhabitants. See Planets. 

_— His Quantity of Matter, and confequently the Weight 
of Bodies on his Surface is uncertain and why ? i1. 206, 207. 

- The Reafon why the Weight ef Bodies upon him can- 
not be much above the half of that on our Earth. Jbid. 

.. Obferved to have an Atmofphere and when, ui. 225. 

Matter, without AttraGtion could of itfelf do nothing, i. 36. 

How this Want of Power is called. Ibid. 

——— Infinity without Contradition cannot be applied to it, 
1.:56, 57- 

willy If 9 ete Attra@tion, what would follow, i. 61. 

_—— Its Particles firft in a fluid form, 1. 161. 

—— The Irregularity of its Figure, to what owing. Ibid. 

———. Its Refiftance to a Change of its State demonftrated, 1. 
180 &F feqg. 

—— Confequences from this, viz. Change of Place, Ten- 
dency to any Side, Motion of any Sort, or Change of Di- 
retion when in Motion, do not belong to Matter, zbid. 

No Notion can be had of its Subftance, but as the 

Power of the Deity is exerted on, or rather in it, i, 36.9 

feqg. 2095 210. 

Confequences from its Inactivity, with Refpect to pro- 

duétions in, and about our Earth, i. 220. &9 feqq. 

Why fome attribute fo much to Matter, i. 252. 

——— Not a felfmoving, or felf directing Subftance, bid. 306, 


307. 

——. The Abfurdity and contradi€tory Confequences atten- 
ding the Suppofition of Self-motion or felf Direétion being 
fupperadded to it by almighty Power, i, 308—314. 

_——.. Proved to be a Contradiétion from Matter’s Refiftance, 
i, 312—317.- | } 
— The Folly and Abfurdity of appealing to the divine 

- Power in this Point. See God. 

Mechanical Explications, what? and the Abfurdity of them 
as by fome applied, 1. 203204. 

~—_~-—. Motions. See Aximals, Brutes. 

Mercury, his Rank among the Planets. See Solar Syftem. 

What hinders our Difcovery of his diurnal Motion, 


a SF. 

; His periodical Motion, 1. 86. 

——————. Seldom feen and why. bid. 

—————. His greateit Elongation from the Sun to an Inhabi- 
tant of Saturn, 1. 72. 

How we fee him fometimes, il. 72, 73. 

His Heat may be tempered by the Atmofphere, 

ii, 220, 223, 9 Meridians, 
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Meridians, what? and why fo called? i. 62. 

— Divided into four Nineties. bid. 63. 

Metals. See Foffils. 

Mice, their Species nearly connected with that of Birds, i. 
266. See Birds. Animals. 

Microfcopes, their great Ufe, i. 233, 298, 299. 

Minerals. See Soffils. 

Moon, not flat, 1. 48. 

Her Eclipfe explained, eit AQ—52. 

am—— ‘I'he Harth’s Sphericity hence deduced, ibid. 50. 

w——— Her Diftance from us, and how known, ibid. 69. 
he Lo 

w—— Her Diameter how great, and how known, ibid. 70. 

——— Her Difk what? zdid. 

-——— Her Inhabitants. See the Earth fifteen times big- 
ger than we. See Her’s, zbid. 70, 71. 

e——— Her periodical Motion round the Sun, with that 
round our Earth, not by the Force of the Atmofphere, and 
why fo, i. 107. 

Is probably the greateft Satellite with Refpeé to her 

Primary. i. 87. 88. 

Impreffed with four different Forces. See Planets, 

Satellites. 

‘The Confequence of her revolving nearer or farther 

from our Earth, than what fhe does, ii. 84—~88. 

If feverals of them revolved round our Earth, the 

Cubes of their Diftances, and the Squares of their perio- 

dical Times would be in that Proportion, ii. 86. 

Confequences, with Refpeét to her Months, and 

the Proportion of her centripetal and centrifugal Forces at 

feveral fuppofed Diftances, illuftrated, 11. 94, 95. 

Inconveniencies arifing, in Gale fhe moved in a 

- Plane croffing the Earth’s Plane, at right Angles, ii, 132, 
140. 


An Argument from Analogy of her being inhabi- 


ted, ii. 141. 
Is enlightned by our Earth, as our Earth is by her, 


Ibid. 

The Quantity of Light fhe has from our Earth. Jdid, 
A General Account of her Phafes, as to new, half, 
and full Moon, with the Appearances, that our Earth 
makes to her with Refpec&t to Light, and its conftituent 
Parts, 11. 143, 147. 

Her Defign and Ufe, 1. Pe 

——— Inhabited, ti ls Ba 


4. 
Her Surface delineated, Ibid. 


6 Moon, 
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Moon, has got Mountains, Seas, Vallies, &e. Confequently 
to reflect Light is but a fecondary Ufe, ibid. 

The Length of her Day, ul. 195. 

—— The Weight of Bodies on her Surface, il. 215, 216. 

Difcovered to have an Atmofphere, i 225. | 

Month, in what Cafe would they be fhorter orlonger. See Moon. 

Synodical, 11. 84. : 

Synodical the Difference of ‘Time between it and a 
Periodical, 1i. 106. 

———— From whence their Differences arifes, Jbid. . 

In what Cafe the fynodical and {periodical Months 
would be the fame, 727d. 

Motion, an immediate Impreffion of an immaterial Caulé, i. 
68, 196—z01. See Attraction, God, Matter, Animals. 
The various Kinds of it in the Univerfe, a Source of 
Reverence and Gratitude to the fupreme Being, 1. 320, 321. 
Abfolute and relative, true and apparent, familiarly 

explained, 1. 9I—105. 

Animal. See Animals, Brutes. 

Diurnal. See the feveral P/anets. 

— Mechanical, what is to be called fo. See Animals, Brutes. 

Periodical. See Planets. 

Retrograde. See Ibid. 

Spontaneous. See Animals, Brutes. 

Mountains, their Ufefulnefs and Necefiity, 1. 45—48. 

Te think them Blemifhes arifes from Arrogance and 

Ignorance. Lbid. 

Balance one another, i. 48. 

eee What would follow if they did not. See Earth. 

Why they appear bluifh when diftant, 1. 129. 

——————. Burning ones, how they may be accounted for, ii, 
186, 187. 

Mufbrooms, their various Kinds defcribed, i. 232. fegg. See 
4 egetables. 


N. 
N IG HT, by what occafioned, 1. 49, 50. 


Noravood’s Menfuration of the Earths Diameter, ii. 358. 


O. : 
O BFECT behind Pales or Rails, how they come feem- 
ingly to have a tremulous or dancing Motion, 1. 215. 
—— Luminous far Diftant and {wifftly moving are not fee in 
their real Place. 1. 215 

Oceans, are probably the deepeft Confluences of Water. See Sea. 
Are the Source of our Rivers, (¥e, 1, 239. 

Order of the Planets. See Sy/fem Solar. 


Oftentatiaty 
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Oftentation, not the Motive of the Deity in the Production of 
the Vanity in the Univerfe. See Unxiverfe. 


P. 

ARALAX of the Sun, what? ii. 352. 

A Method for finding it with greater Exaétnefs than 
hitherto has been done, ii. 348—360. 

-——- That it cannot be fo great as fome would have it,Jdid. 

Perfections Divine. See God. 

Natural and moral naturally connested in the Deity, 

i. 192—196. See God. 

To have been produced, or to be the Effe& of any 
accidental Caufe a Contradiction, i. 193, 194. ) 
Perfpiration, Its Ufe, i. 322, 323. 

Plants, contribute nothing to the regular Continuation of the 
Species of Seeds, 1. 249, 250. 

Planets, not flat but convex and fpherical, i. 48—5 4. 

Are large Globes turning round on their own Axis, i. 
83, 84. See the feveral Planets. osama 

re This an Argument for the diurnal Motion of the Earth, 

id. 

Their retrograde Motion a demonftrative Argument for 

the Earth’s Motion, and inexplicable upon the Ptolemaic 

Hypothefis, i. 114—116. 

Their Order and Motion round the Sun, confirmed and 
illuftrated by a noble Argument deduced from Obfervation, 
E116,1 13s 

———- Whether they enjoy the fame Viciflitudes of Seafons, 1. 
141, 142. 

Move.in free Spaces and their Motion in their Orbits, 
not owing to any fubtile Matter round them, i. 144—150. 

e—— Are imprefled by a double and diftiné& Force, namely 
the centrifugal and centripetal conftantly acting upon them, 
and this illuftrated by the familiar Inftance of the Sling and 
Stone, i. 150—156. & /eqg. 

e——— How they are made to move in circular Orbits, i. 144— 
i71. i, 6. & egg. See below.and Satellites. 

~—— Primary and Secondary what? i. 109. 

-—— Secondary, of their compound Motion, viz. That round 
their Primary’s, together with that of theirs and their Pri- 
mary’s round the Sun explained, 1. s—52. See Below and 
Satallites. 

Both Primary and Secondary turn round a mutual Cen 

ter of Gravity, and that the projectile or centrifugal Force, 

with which they move round this their refpective Center, 

muft be varied and renewed, 11, 1728, 

Are both imprefs’d witha conftant, or at leaft a fuccef- 

five Impulfe, ii, 24—2z8. Planets, 
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Planets, Their Motion not owing to an original Impulfe, ii. 27. 

Of their Sphere of Attraction and of the Limit between 
the Sun and any primary Planets, where their attractive 
Forces are equal, ii. 32—-44. and further illuitrated in the 
Annotation, ii. 348. & feqg. 

—— The Rates of the attractive Force as to its Increafe or 
Decreafe, ti. 33. See Beloaw. 

—— The fecondary Planets revolve within that Limit, or 
their Orbit muft be between that Limit and its Primary, 
il. 44—$9Q. 

Why the Secondaries might not feparately have revol- 

ved round the Sun as the immediate Center of their Motion, 

ii. 61—78. See Annotation at the End of Vol. 1. 

Who of them appear, and the Manner of their Appear- 
ances to the Inhabitants of Saturn, Jupiter and Mars, i. 
72. €F feqg. See thefe feveral Planets. 

~— Probably there may be many more of them in our 
Syftem not yet difcovered, 11. 72—78. 

—— A Primary one {uppofed to be nearer the Sun than 
Mereury, with Dr. Gregory’s Argument for it, 11. 75. 

How the Planets appear, the Manner of their Appear- 

ances, il. 72—70. 

The Squares of the periodical ‘Time and the Cubes of 

their Diftances a Key to all their Motions, ii, 89. 

Why the inferior ones are at fach a Diitance from one 
another, ll. gt. 

—— Their Order and Difpofition in the Syftem, the Effect 
of Order and Convenience, ii. g>2—133. 

‘The great Law of their Gravitating or centripital 

Force, 1. 94. 

—— The Proportion that their centripital Force is increafed 
or diminifhed as they are nearer or more remote from the 
Sun, 11. 94. 

Exemplified in the Cafe of our Earth and Moon, at 
feveral fuppofed Diftances, ibid. &c. See Moon. 

—— From what Caufes the centrifugal Force becomes greater 
or lefs, 11. g6—102. 

—— Hence a Reafon deduced why the exterior Planets are 
largeft, ul. 124. 

The Law of centripital Force, arbitrary, i. 97. 

—— That of the centrifugal Force neceflary, zb¢d. and roz. 

From what does this Neceflity arife. 

Their centrifugal Force arifing from two different 
Caufes illuitrated, 1. 98. 

—— That itis asthe Squares of their Periodic times. See 
below. 

ae That to revolve round any central Body, their centri- 

Z fugal 
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fugal and centripital Forces muft be brought to an Equi-. 
Jibrium or an Equality, li. 102. 
Planets, Hence arifes the Proportion between the Cubes of their 
Diftance and the Squares of their periodic Time. Jéid. 
This Proportion of theirs exemplified in the Cafe of 
our Earth and feveral Moons around it, ii. 10z—108. 
Obtains among the Secondaries as well as Primaries, ii. 
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Further illuftrated in our Earth and Jupiter, ii. 1o9— 

Tit. 

God’s almighty Power and Agency fhewn from this 
beautiful Motion and Proportion, ii. 111, 112. , 

—— From the above Proportion which holds in faé, it is 
fhewn contrarily that the centrifugal, and therefore the 
centripital Forces muft be inverfely as the Squares of the 
Planets Diftances from the Sun, il. 112. /eqq. 

o—— This exemplified, i1. 113. 

Their Secondaries obferve the fame Law inferred from 
the above Argument, 11. 113, 114. 

——- That their Equators are nearly obverted to the Sun, 1. 
£373 

r——- The Appearances that their Secondaries make to their 
Primaries, il. 141—-150. 

-———- That the Secondaries throw a prodigious Quantity of 
Light on their Primaries. bid. 

—— That the Primary ones are inhabited, proved from ; 

-~—— Primo, the original Ufe of Lightin the Nature of Things, 
li, 150—153. 

oe home from the Order and Difpofition of the Syftem 
in general, U. 153—158. 

~——- That the Secondaries are inhabited, ii. rso—164. 

——-— Proved to be fo from Primo the Contrivance, Unity and 
Purity of Defign, ii, 159. 

Secundo from the copious Light with which they are 
furnifhed, zbid. 

~——- Tertio From the different Appearances of the Parts of the 
Moon’s Surface, 11. 160—163. See Moon. 

Are inhabited by rational Beings, ii. 164, 168. 

=————- Are quite abforbed at the Diftance of the fixed Stars, ii. 
176—178. 

Their diurnal Revolutions on their Axis, or in the Length 
of their Days, the Convenience and Comfort of their inhabi- 
tants are confulted, li. 190—196. 

-—- The Advantages the larger Planets have from their fre- 
quency of Light. See Jupiter, Saturn. " 


8B Planets, 
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Planets, the outermoft Planets not fo denfe as our Earth. 
See Fupiter, Saturn and Lelow. 

~—— ‘The great centrifugal Force of the larger Planets, it. 
145, 146. 

This a great Relief to their Inhabitants in fufpending 

a confiderable Part of their Weight. hid. 

The wife Contrivance of making the Denfity of the 
larger ones lefs than that of the fmaller, 147d. to 198. 

—— A Method to calculate their Denfity or Quantity of 
Matter, 11. 1g8—z203. : 

-—— The lefler ones, as the Weight of Bodies on them Is 
but finall, fo their Rotation on their Axis is flow, and their 

_.. centrifugal Force but weak, 11. 206. 

»——— Their centripetal Force prevails over their centrifugal, 
with Refpeét to their diurnal Rotation, and annual Revolu- 
tion, ll. 207—z09. ‘ 

The fad Confequences that would follow, if their 

Forces were in Equilibrio, as to their diurnal, as they are 

in their annual Revolution, zdid. 

Their {pherical Figure, prior to their fpheroidical, with 
the Caufe of this, ii. 214, 215. : 

—~ Two Cafes for finding in general their Gravity an 
Denfity. See the feveral Planets and below. 

The outermoft and innermoft of them not uninhabitable, 

becaufe of the Extremities of Heat and Cold, i1..220-——-223.- 

Have Atmofpheres, i1, 223—226. 

Move in Elliptic Orbits. See E//ipfs, and the phyfical 

Explication of this Figure, on the Word Body. 

Would defcribe elliptical Orbits round the Sun, as well 

as circular ones, fuppofing the attracting or centripetal 

Force to be as the Diftances, iis 257—261. See Elilp/es 

and Pody. 

Their periodical times, if the laft obtained, would be 
performed in the fame time, ii. 257-260. 

~—— Would defcribe as various Ellipfes (as in the former 
Cafe,) when their Law of AttraGion is inverfely as the 
Squares of their Diftances from the Center of the Sun, -ii. 
z61—281. 

exe The Metliod to know the time any of them would take 
in falling, 11. 281—-283. 

——— Their Moving in Ellipfis no way difturbs the Propor- 
tion between their Periodical Times and the Squares of their 
Diftances, with other Conclufions. See Earth. 

-——— Their moving nearly in the fame Plane, an Effet of 
Wifdom, ii, 286, 287. : 

Plants, contribute nothing to the regular Continuance of the 
Species of Seeds, i. 249, 250. 

Pleiades, at what time of the Year they are feen, i, 119 to 122, 

C Pliny, 
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Be Ne. Dte Bie oe, 
‘Pliny, an Obfervation of his on little Animals, i. 273, 274. - 
——— A Remark of his on the Imitating Faculty of Animals, 
i. 346. See Animals. 
Pliny the Younger, a remarkable Saying of his, ii. 309. 
Polar Circles, their Situation, i. 126, 127. 
Star, the Reafon of its rifing and finking in the Heavens 
as we approach to, or recede from the North, i. 10. ~~ 
Poles of the Earth, their Figure, i. 9. See Earth, Planets, 
——. The Reafon of this Fi igure, i. 81. See ibid. 
-——— Of the Heavens, don’t feem to move, and why i. % 
This Part of the Earth, has but one Day and one Night 
in the Year, 1. 187. 
Pollux, at what ‘Time and Place does this Star appear, i. 121. 
Procyon, ibid. 
Power, no Degree of it in se Univerfe, without fuppofing 
a powerful Being. See God, Knowledge. 
To have been produced, or to be the Effect of any 
Caufe, a Contradiction. See zbrd. 
Projectiles, as Bombs, BaHs &c. partake of the Motion of 


the Earth, i. 96, 97. See Motion abfolute and relative and Body. 
Prolemaick Syftem. See Syffem. 


Pythagorean. See Syftem. 


R. 
R24 IN, how we are fupplied with it, i. 239. 
Rational Beings, not confined to our Earth, ii. 165—162. 
Rays, their Denfity, confequently their Heat, is as the Angle 
of Incidence. See Sun. 
Reafon, the great Difference between it and Infting, i. 503) 
368. 
Reflexion. See Light. 
Refrangibility. See Ibid. 
Retrograde Motion of the Planets. See Planets. 
Ring of Saturn. See Saturn. 
Rivers, their Mouths generally on a Level with the Sea, i. 38. 
aoee Rife originally from the Sea, 1. 239. 


ATELLITES, what. See Planets. 
—— Why fo called, 1. 4 
-——— Impreffed with four different Forces, ii. 6. & /egg. and 
fee Planets. 
‘The ‘Time of their periodical Motion round, and their 
Diftances from their Primaries, in a certain Proportion the 
faine as their Primaries, 1. 6. and 30. See below and Planets. 
‘Their paralell Motion to, and periodical Motion round 
their Primaries maintain’d by a conftant Variation ; this ex- 
,plain’d in the Cafe of the Moon, ul. 12—15. 
-—— Revolve with their Primaries round a Centre peculiar to 
themfelves, and with them conftantly receive a Variation of 
Impulfe, See Planets, ~ * Satellites, 
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Satellites, Undifturbed in their Motion by the Aton of the Suny 


il. 29—32. ~ 
paces What would follow if they had no centrifugal Force, 75. 
_—— How we know what Time any of ther would take in 

falling to its Primary, Jbid. and 58. 

—— Why thofe of a {mall Planet revolve fonear it, and the 

Confequence that would follow if otherwife, ul. 78. 

What would follow if any of them was equal to its 

Primary, u. 88. 5 

Cannot be more nor fo much attracted to any other 

Center as to that of the Planet round which they move, ii. 

Bl? bs 

__" Have a further Ufe than to refle& borrowed Light on 

their Primary, ii, 141. See Planets, Jupiter. | 

The Appearances their-Primaries make to them. See 
Planets and the feveral Planets. 

Saturn, his Rank among the Planets. See Solar Syftem. 

What hinders our Difcovery of his diurnal Motion, 1. 83. 

——— His periodical Motion, 1. 87. 

—— His Moons and Ring, ibid. See Beloav. 

His Ecliptic and Equator decline more than thofe cn 

our Earth, i. 142. 

Confequences hence. ibid. 

— His Moons by whom difcovered, ui. 76. 

Suppofed to have a fixth Moon, i. 77. 

—— His ftupendious Arch or Ring, ii. 66. 

Suppofed to move on its own Axis, ibzd. 

Coincides with Saturn’s Equator, 7é/d. 

The different Appearances of his Ring to his Inhabi- 

tants, il. 66—69. 

The fuppofed Diftance of his Ring from-him, ibid. 

—— Defignei firft for a higher End than reflecting borrowed 
Light, 11. 68. ; . | 

~~. What Planets appear, and the manner of their Appear- 
ance to the Inhabitants of Saturn. See Planets. 

His apparent Magnitude to his Satellites, how much 
it is, and how much when compared with the Sun, and 
how this is afcertained, 1. 148—i51. 

—— Conjeétures about his Ring rejected, and others more 

. probable pointed at, 11. 163, 164. | 

——— Probably revolves round his Axis in the fame ‘Time | 
with Jupiter, and the Advantages thereof, 11. 145, 4 46. 

__—~ Not fo denfe'as our Earth, 11. 197. 

wexa His Circumference, zbid. 

—— The Gravity of Bodies on his Surface, ibid, 

~—__—— What Degree of the Sun’s Heat he enjoys, 11.222, 223. 

His Atmofphere may render him a mild and temperate 

Habitation notwithftanding his Diftance from the Sun, ib. 

V6.2 Scale, 
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Seale, of Beings. See Beings. 
Sceptics, what Set they were, 1. 217. 
Sea does not rife above the Level of Shoars, 1. 38. 
————— Its Surface fpherical, 1. eee 
Conclufions hence, 1. 43, 44. 
———— Partakes of the Motion of the Earth, 1. 102—105. 
Why it bears fo great a Proportion to the dry Land, 
dP 227 rao. 
Its Depth uncertain. Jdzd. 
Seafons, viz Winter, Summer, &%c. by what occafioned, i. 
119—~1209. 
And how thefe happen, illuftrated, 1. .135—139. 
Seeds, contribute nothing to the regular Continuation of the 
Species of Animals or “Plants, LezAQ. 
Senfes, no competent Judges of Motion, 1. 79. 
Shittle Cock, why it defcribes the fame Arch when ftruck with 
the fame Force and Degree of Elevation. 
Strius, the Place: and ‘Time of his Appearance, 1. 22. 
The Sun’s apparent Magnitude at his Diftance. 
See Sun, Stars. 
Scap Bubbles, a f{pherical, Figure to what owing, 1. 41. See Air. 
By what Means it bears the Weight of the whole 
Atmo(phere. ibid. and fee Air. 
Soczeey, could not fubfift on atheiftical Principles. See Athei/n, 
Atheifis, Bayle. 
Solar Syftem. ed Sytem. 
ei ie what and why fo called, 1. 125,126. See Ecliptie. 
Soul, the Difference betwcen the Human and Brute. See 
Man, Reafon, Animals, Brutes. 
Of Man immor a See Man. 
Space, 1s boundlefs, i, 55, 
Spider, the Fitnefs of his Pa ay 17227. & fegg. 
Spirits, an Order of them between God and Man, ii, 342—346. 
A greater Variety among them than among the 
Beings of this material World, oa See Beings. 
-Spontancity and Knowledge, two diftin Principles, 1. 334. 
Stars are round, {pherical and convex Bodies, 1, 48—54. 
Why they are not eclipfed by the Shadow of the 
Earth, 1. 52. 
——Why they don’t appear fo large as the Sun or Moon, i. 54. 
Flow feen when at vait Diftances, 1. 55. 
Perform their feeming Courfe in fomewhat lefs than 
aa Tours; y72)-73: 
Their rifing higher and higher in the Heavens, 
no Objeftion againit the Earth’s Monon, i. 77: 
Are at an immenfe Diftance beyond Saturn’s Orbit, i. 87. 
~—— By them the Earth’s annual Motion difcovered, i. 420. 
Why feen in the Night ‘Time only, 7did. 
trees ‘the moft remai kabie of them in our Hemifphere 
pointed at, 1. acre 53 Stars, 
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Stars, A Method to find them out and know them in the 
Heavens by their Names, 1. 127, 128. 

Why not fo obfervable when near the Horizon, 

as when higher up or vertical, 1. 128. | 

| Why thofe, not far diftant feemingly from one 

another, when in or near their greateft Altitude, appear 
more feparated when rifing eafterly or fetting wefterly, 1. 129. 

Their immenfe and marvellous Diftance from us, 
fhewn from feveral Arguments, 11, 168—178. 

—— 1. From this clear Proof, That the Diameter of the 
Earth’s Magnus Orbis or annual Orbit, when compared to 
their Diftance, is no more than a Point, 11. 170—173. 

2. Not menfurable by the Laws of Opticks, ii. 173, 174. 

—— 3. If the Sun was removed to the Diftance of Sirius or 
Aréturus it would appear like a Point, 11. 176, | 

Are vaft huge Bodies, 1. 177, 178. 

Are fo many luminous Bodies or Suns, furrounded 
with Planets, though imperceptible to us, Jbid. . 

Star Polar, the reafon of its rifing and finking in the Heavens 
as we approach to, or recede from the North. See Polar. 

Stone, all the Species of them not unwrought or rude Matter, 
1,223... See Poe 

Succeffion of Caufes and Effedts.. See Cau/es. 

Summer. See Seafous. 

Sun, appears every where of the fame Bignefs, i. 6. 

Not flat but fpherical and convex, i. 48. 53. 
Always rifes and fets to different Parts of the Earth 

once in twenty four Hours, 1. 51. See Earth, 

o———— Larger than the Earth, 1. §2. See delow. 

~————— Different Calculations of his Diftance from us, i. 
71. 72. See Annotation, 

pes His: valt-Velocity:_ laid. 

-—_———. His rifing higher and higher above us, ‘ought 
to be no Prejudice againft the Earth’s Motion, nor again& 
his ftanding ftill, 1. 77. 

His Centre is the Centre of all the Planets, i. 85. 
His Magnitude with Refpect to the Earth, i. 110. 
Why he appears of the fame Bignefs and of fuch. 
a prodigious Magnitude, 1. 112, 106. : 
How we know, what Point of the Heavens he is 
in at Noon ; or between what Sign or Stars, and our Eye, 
he is in at that Time, 1. 123, 124. 

His Eclipfes by what occafioned, i. 125. 

Why he rifes to us higher in the Summer than in 
the Winter Seafon, 1. 133, 134. 

—— Ifconftantly in the fame Plane with the Karth’s Aiquator, 

_ j.e. Ifthe Ecliptic and A’quator coincided the Difadvantages 

that would arife hence, i. 140, 141, 
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Sun, why its Aion, though prevalent over the whole’ Syftem, 
does not difturb the Motion of the Satellites, i il. 28-—~32. 
Its two principal Purpofes in our Syftem, ii. 155, 156. 
————- What Appearance it would make at the Diftance of 
Sirius or Arcturus. See Stars. 


——__—— Difpenfes Light and Heat rather according to ie 


Surface than its Quantity of Matter, 11. 216, 21 
—— Its Denfity and the Weight of Bodies on its Surface, Ibid, 
How this is known. Jbid. 

Nearer our Earth in the Winter fase In the Sum- 
mer, li. 222 and 226—231. & fegg. 

ee———= In what Proportion is its Heat diminifhed or in- 
creafed, by the oblique Incidence of its Rays, the Diftance 

being the fame, 11. 227. 

—- The Proportion of its Heat in Summer/and in 
Winter, il. 228. 

Its greateft Altitude in Summer and in Winter, 76. 
How to know the Denfity of its Rays at any Time 
of the Year, zbzd. 

Whe Sphere of its Attraétion reaches beyond the 

Planets. See Comets. 

———~ Its Parallax, what. See Parallax. 
A Method for afcertaining it with greater Exadinefs 
| than hitherto done. See zbid. 

——— That it cannot be fo much as fome would have it, See ib. 
Superfition, not fo bad as Atheifm. ii. 330. See Bayle, Atheifm. 
Syftem, Ptolemaic deferibed, i. 112. 

Several Arguments that fhew a contrary Mation 
and Order, i. 117. 

se, aan againft it from the Phenoniena of 
Light, 1. 


Its Abfordity from the beautiful Order and Rfonan 

of the Planets, i. 108. See Planets. 

Solar defcribed, 1. 85—87. : 

This Order and Motion confirmed. See Planets. 

Pythagorean the fame as our Solar Syfiem, which See 
ye 


IDE, why it flows up Rivers, 1. 38. 
The Rate at which'they rife and would rife, if the 
Moon was farther or nearer than her prefent Orbit, 1.86. 88. 
In what Cafe they would {well for feveral Days in 
fome Places, while others were deprived of them. See Mcow. 
Tree or other Object appears larger and taller through a 
thick than fine Air, i. 12 
Tropicks, what and why fo called, 4.126, 
Twilight, whence this Advantage, 1.124. 
Fivisn, a remarkable Story of them accounted for, i. 296. 
Tycho Brabe's planetary Syftem, +1. 1€8. : 
3 Univerfe, 
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